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MANUFACTURE OF HEAVY GUNS FOR U. & NAVY. 
(Continued from Scientific American, February 28, 1891.) 

Before entering upon a description of the assembling and finishing, let us 
consider the method followed to discover the physical characteristics of the steel. 
Those to which particular attention is given are tensile strength, elastic limit, 
elongation, and contraction of area. 

From each forging several pieces are cut transversely to the axis of the bore of 
the finished gun, and of sufficient dimensions to be machined to cylindrical speci- 
mens 2 inches long between measuring points and 4¢ inch diameter. These are 
calied test pieces, or test specimens, and have screwed heads at each end to fit 
the holders of the testing machine. They are stretched and broken, and their 
physical condition carefully observed and recorded. 

The present requiremeuts of the United States navy approximate those of the 


table on page 166. 
(Continued on page 166.) 
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MANUFACTURE OF HEAVY ORDNANCE AT THE WASHINGTON NAVY YARD, 








160 





Srieutific American, 


MUNN & CO., Editors and Proprietors. 
PUBLISHED WEEKLY AT 
No. 361 BROADWAY, NEW YORK. 





0. D. MUNN, 


TERMS FOR THE SCIENTIFIC AMERICAN. 


A. E. BEACH. 





One copy. one year, for the U. &., Canada or Mexico . 83 oo 
One copy, six months, for the U. 8, Canada or Mexico 150 
One copy, one year, to any foreien country belong*ng to Postal Union, 4 0@ 


Kemit by postal or expreas money order, or by bank draft or check. 
MUNN & ©O., M1 Broadway. corner of Franklin Street, New York. 


The Scientifaice American Supplement 

ie a distinct paper from the SCIENTIFIC AMERICAN. T!(E SUPPLEMENT 
is iasued weekiy. Avery nun.ber contains 6 octavo pages. uniform in size 
with SCIENTIFIC AMBRICAN. Terme of ee for SUPPLEMENT, 
66.0) « year, for U. 5. Canada or Mexico ® a year to foreign 
countries belonging to the Postal Union. Single copies, 0 cents. Sold 
by all newsdealers througheut the country. See prospectus last page. 

Cemblord Rates.—The SclreNTIFIC AMSHICAN and SUPPLEMENT 
will be sent for one year, to any «uddress in U. 3.. Canada or Mexico, on 
receipt of seven dollars. To foremn countries within Postal Union, nine 


dollars 4 year. 
Building Edition. 

THE ARCHITECTS AND BUILDERS EDITION OF THE SCIENTIFIC AMER- 
ICAN 18 « larwe and splendid illustrated periodical, issued monthly, con- 
taining floor plans, perspective views, and sheets of constructive details‘ 
pertaining io modern architecture. Each number is illustrated with 


beautiful pilates, showing desirable dweilings, public buildings and archi- 
teectural Work in great variety. To butiders and all who contemplate build- 
ing this worst ia invaleadie. Mas the larwest circulation of any architec. 
ture! puolicution tn the wor! 


Single copies % cents. By mai!,to any part of the United States, Canada 
or Mexico, $2.80 « year. To foreign Postal Union countries, $1.0 a year. 
Combined rate for BUILDING KDITION with SCIENTIFIC AMBRICAN, $5.0 
a Year; combined rate for BULLI NG EDITION, SCIENTIFIC AMERICAN 
and SUPPLEMENT, $3.00 a year. To foreien countries, $11.0 a year. 


Spanish Bdition of the Scientific American, 


LA Amenrica CreNnTIFICA & INDUSTRIAL (Spanish trade edition of the 
SCIENTIFIC AMERICAN) is podlished monthly, uniform in size and typo- 
graphy with the SCTENTIFIC AMBRICAN. Every number of La America is 


profusely tilestrated. it is the fnest scientific, industrial trade Raper | 
est 


afed nthe Spanish language. (t cireniates throughout Cuba, the 

aa Mexico, Ventral and South America, Spain and Spanish posses- 

siuns-- wherever the Spanish language is spoken. $3.00 a year, post paid to 
any part of the world. Single copies B centa, See prospectus. 

MUNN & CO., Publishers, 

“i Broadway, New York 

he safest way to remit is by postal order, express money order. 

Praft or bank check. Make aii remittances payable to order of MUNN 


ach 
G@” Readers are specially requested to notify the publishers in case of 
any failure, dvlay, or irregularity in receipt of papers. 





NEW YORK. SATURDAY, MARCH 14, 1991. 











Contents. 
(Iibestrated articles are marked with an asteriek.) 

A covetica, churoh*® . ® . Law, new, for vessels............. 1665 
Aiaminam price of -.. Mi | Machine, flying, poeamatic*..... 166 
Aleminum, ose of (1 iron found- New Yorker, fire boat pascoccen Aan 

ries .... . | Notes, miscellaneous............. 100 
Ammonia as fire extinguisher ® Notesand queries ccopesececcce BEE 
Aqeartum., proposed, in N. ¥Y 4 | Patent Office, changes in........ i] 
Boiler fue fanging machine* 2 | Putents granted, weekly record 
Bootes and publications, new. 178 | of ogeeccosceccs I 
Boy, lowa, smart 6 | Phonometer, Hlering’s*........... 16 
Bronze, origin of word 48 | Photographs, to print, in ink.... 5 
Churn, McBride's . 8 | Phote printing proces, the diazo 14 
Corn, the tassels on 5 | Safety valve. Kankie’s* Leoseusies 18 
Biectric beit, Criap & Weob’s*... 13 | Schalts, Jackson 8. occeccesee 
Biectrictty from light 8 | Snakes, poison of*............ 161 
Bxerewe, tudoor relexraphing, rapid seouant 
Foot bath device, Martinot’s* WM | Terpene iodide in lung diseases. 168 
Fuei saver. a patent - | Vehicle driving mechanism, Lib- 
Gendboat Bennington, trial of Yew bey's* coc an 
Uuns, heavy, manufacture of*... 42 | Vianna, J.C. G. . : 16 
Headache, tu cure . mm | Window cleaning brush, Mar- 
Inventions, recentiy patented 170 | tinot's* a . 
Lantero picture smoke effect... 15 | Wreck, bowing up a. ° . 
Lateh bolt. Bradiey's* 3 ' Wrench Ryan’s*............ . 


TABLE OF CONTENTS OF 


SCIENTIFIC AMERICAN SUPPLEMENT 


Wo. 793. 
For the Week Ending March 14, 1891. 


Price 10 cents. For sale by al! newedealere 
PAGE 
Il. ASTRONOMY.-The Duplicity of 4 Lyrm.—An interesting ob- 
servation in astronomy as to the nature of the well known twin 
@tar ° agose 
The Revolution of the Planets produced by the Electrodynamic 
Action of the San.— By ©. V. ZENGER.—A curious series of experi- 
ments for the determination of the cause of the revolution of the 
rlanets nee - 2 w 4 on 124 
li. bora s v.~Lomarias.—A beautiful foliage plant of wide gevo- 
graphical range and app!icabie to house decoration.—3 illustra- 
tienes e ence ° ° . 

Witeb Hazels.-The advantageous use of the witch hazel as a 
winter blooming shrub.—Its characteristics and occurrence.—1 i|- 
lustration ons 1287 

Ill. CH EMISTRY.—A Cortous Formation of the Element Silicon.—By 
H. N. WARREN.-—Crystaiiine ailicon, a curious and new prepara- 
tion of this element , eeescecen 1378 

Note on a New Orvanic base . ous «--. 1 

On the Composition of Batter.—By Dr. P VirtH.—A valuable 
examination of the composition and adalteration of butter as 
found in commerce, with tables eecesecess LTT 

IV. BOONOMIC GROLOGY.—The Cryolite Mine of Greenland.—A 
unique mineral deposit, the only mine of itskind in the world.— 
Application of the mineral to the production of soda and to 
the sluminam industry . ee 19"8 

The Florida Phoephate Deposits.-By N. H. DARTON.—The oc- 
cerrence and geolonic history of the famous and t.ewly discovered 

hosohate beds of Fiorida : oveges ° 12864 

v Eile TRICITY.—An Bficient Plating Dynawo.—By GrorGce M 
Horpktns.How to constrect an armature for plating, details of 
wioding and of ewiteh for use in producing different currents.—7 
iustracions oe ° 

A Practical Electric Railway Conduit ! STEPHEN D. FIELD 
An uncergroand system for electric power lines for driving rail- 
wars, doing away with the overhead trolley and wires.—?2 iilustra- 
thorns esos ecees etececcesses 

Apparatas for taking Distances at Sea.—An electrical appara- 
tus for the determining of ranges at sea. — Full information of the 
apparatus and operation.—4 illustrations. —_ 

Plectric Motive Power on Kievated Kailways —By WM. NELSON 
SMITH.—A review of the present aspect of the titular subject. giv- 
ing full examioation of the probable expense and practicability of 
the system ee 

The Maanetic Telewraph--Dr. Green's lLoteresting & h.—A 
perronal aspect of telearaphy.—A review of the life of a promi- 


12672 


sent telegraph executive 25 
Vi. HY ORAULICS.—The Power of Water or i ydraulics Simplitied. 

By G. D. Hisoox.-The siphon as cased in practice, and the hy- 

draulic ram, with calculations relating thereto. —4 illustrations 13576, 


Vil. METALLU BOG Y.—Cost of Stee! Making in Spain. -Cost of open 
hearth and Bessemer steer! o L 
Vill. MISCELLAN SOUS. -Pires— low to Prevent and How to Stop 
Them.—The prevention of free and how to reduce the lability to 
dumave by proper methods of constructing buildings 7 

IX. PHOTOGRAPHY. Plain Photographs projected in Colors.—A 

very carious method of showing photographs (tm their natural 
eniors, utilizing colored ecreen«.--i sihweeration........ .......cccece 1071 

Pretographer's Eyesieht.—The physiology of photography.— 


How \t affects the eyes of opera: ore. —A very interesting and prac- 
tical paper eee 
Photography in the Colors of Natore.—By F. &. lves.—The pos- 

sibility aod probabilities of o=teining thie result.—A valuable 

contribation to the literatare of the subject.—! tilestration . em 
X. PHYSIC#.— Experiments on V ortices.—Interesting and suggestive 

experiments in centrifugal force and whirling motions, and their 

applheations to worrtwinds and waters pouta.—é lilustrations 


Polarization without « Polarteer.-Dtilization of a polarizing 
eky in mierosoopy , nece . cose 
AI, TECHNULOG Y.—Gaseons Liuminantsa.—By Prof. VIVIAN B. 

Lewes A third installment of ihis very valuable contribution 


to the science of manufacturing Uluminating gas . ° 17 
Note on Paper Gas Pipes Ions 


Peealiarities of Leather.—How leather is prepared ‘for the bar- 
ness maker. The peculiarities of the different kinds of leather. 
and bow it shoald be treated eve socce 


Scientific American. 


INDOOR EXERCISE. 

What are the best forms of indoor physical exercise ? 
A careful observer in the gymnasia of the athletic clubs 
and in the private institutions will scarcely help reach- 
ing the conclusion that many young men get more harm 
than benefit, either because of an injudicious selection 
of their mode of work or by reason of carrying it be- 
yond a reasonable limit. Lifting heavy bells is almost | 
a wania with a large glass of amateurs, though one 
might search the town in vain to discover a single case 
of a professional acrobat using a bell of more than one 
or two pounds weight. Another large class add to 





bell lifting various other labors of an exhausting na- 
ture; heavy work, as it is called, designed to abnor- 
mally develop the arm and chest muscles without the | 
adjunct of running and jumping and bar work, which | 
adds so greatly the wanted elasticity. The effect of 
this heavy work on the vital organs, especially in the 
case of those not used or bred to violent exercise, is 
noticeably injurious. Some lose their color and become 
sallow of visage, some grow pale and take on a tired, 
overworked expression, while not a few get sprains 
which force them to lie off for longer or shorter 
periods. 

The case may be cited of a young man of slim figure, 
who, by long-continued work with heavy bells ina 
large and well known gymasium, could curl and put up 
/180 pounds. Suddenly he was attacked with what ap- 
peared to be rheumatism, but which, later on, proved 
so serious an injury to the spine that for months he 
has not been able to do any physical work, and there 
is reason to believe is permanently disabled. 

A curious fact in connection with the class of men 
who do heavy lifting is that their great muscles seem 
to be of no services to them except in lifting. Few of 
them are quick enough to excel in boxing—for of what 
use is a heavy blowif not quick enough to hit its 
mark j—and they seem to have littleendurance ; being 
unable to bear fatigue, as though the heart and lungs 
were enfeebled. A man who has had thirty years’ ex- 
| perience observing lads and men training declares run- 
ning in the open air to be the best of all exercises, mak- 
ing it a rule to recommend “all around” work, such as 
boxing, hand ball, jumping, and single and parallel 
bar exercise ; these, to his mind, being adapted to most 
natarally develop the body as a whole, and normally 
develop the exterior muscles, while at the same time 
benefiting the vital organs. 

oo oe oe 
Miscellaneous Notes, 


Railroad men, especially, will regret that the schiseo- 














165 | phone, an electrical instrament invented by a French- 


23 / nal. The schiseophone could unerringly do this, had, 


. pairs the driving power of the motor as to call for large 


new be had to prevent interruption of service; one of the 


weer | With a displacement of 13,900 gross tons. The latest ad- 


; | not any outside protection. At the first blush, it would 


|} man for detecting flaws in metal castings and forgings, 
is not realizing the promises made for it. For in the 
newer railroad science, though study and ingenuity 
have found means of greatly lessening danger through 
broken axles and wheels, through collision and the like, 
no amount of inspection has sufficed to detect flaws in 
rails and to prevent rail splitting. Hammering was 
the only known test, a fairly accurate one, it would 
seem, when the defect was of an exaggerated descrip- 
tion, the human ear being sensitive enough to note a 
certain dullness in the sound which the hammer gave, 
but it long since became evident that flaws could exist 
and the blow of the hammer give no recognizable sig- 





| indeed, accomplished it repeatedly. That is what the 

first reports of the instrument declared, indicating the 
| defective point, and being corroborated when the rail 
| was broken and examined. This seems now to have 
| been an exaggeration. 

The overhead trolley systetn of electrical traction is 
not, so it would seem from report, by any means satis- 
factory ; at least, in its present stage of development. 
Complaints come from many quarters that it is insuf- 
ficient and uncertain. Much snow or rain and much 
leakage have come to be synonymous terms in street 
railway parlance, and there is another class of physical 
phenomena, not yet understood, which so seriously im- 


| parcels of additional energy from the generating sta- 
tion. Where this is not forthcoming, outside aid must 


_Cleveland,O., electric railways being revently compelled 
‘to hire horses to haul their cars on grade till normal 
conditions again prevailed. 





Up to the recent launching of the British battle ship 
Royal Sovereign, the Italians had possessed the largest 
| war ships, the Italia and her mates, each being credited 


| dition to the British line has a displacement estimated 
at 14,150 tons, thus slightly outweighing the rival craft. 
A radical difference exists, however, in the theory of 
construction, the British ship having a protective belt 
of armor, with steel face and iron back on the com- 
| pound system, the same with a maximum thickness of 
| 18 inches, while the big craft of the Italian fleet have 


appear that, in point of endurance, the odds would be 
| largely with the British ship, but first-class naval au 
thorities are not by any means agreed that side armor 
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is efficacious, for since even the six-inch rifle at short 
range can pierce the heaviest armor that can he floated, 
there is a likelihood that shells will break through and 
explode, anshipping the guns and demoralizing the 
crew, while in the case of unprotected sides it is likely 
to cut its way clear through the ship and explode harm- 
lessly in the water, 


Notwithstanding the many years the steam boiler 
has been under observation, there are conditions of 
steam making which play strange tricks, as indicated 
by the steam gauge, the pressure, without any discov- 
erable cause, at times increasing 40 or 50 degrees in as 
many seconds, and not infrequently leading to disaster. 
In a big electrical lighting station in Philadelphia there 
has recently occurred a series of nishaps to the boilers 
extending over a period of twelve or fourteen months, 
the strongest bolts being inadequate to keep the bends 
and headers intact. Experts have examined and 
studied, but without being able to agree upon the cause, 
and though a coroner’s jury, wade up of boiler mak- 
ers and engineers, called to inquire into the cause of an 
explosion which killed one wan and frightfully scalded 
two others, brought in a verdict against the electrical 
company, it was unable to explain wherein there had 
been want of precaution or point out the safeguards 
required to prevent a similar occurrence. 


No one seems willing to undertake the building of 
the recently designed torpedo chaser, there having been 
no bids to open on the date fixed. The reason given is 
that the limit of cost fixed by Congress, to wit, $350,000, 
is wholly inadequate, the contract calling for engines 
of sufficient power to drive the craft 920 knots (about 
1,060 statute miles) in 40 hours. To average 23 knots 
for so long a stretch would require a still higher speed 
at times to make up for that falling off which almost 
invariably occurs during the ordinary conditions 
of ocean steaming. It is encouraging, however, to 
learn that the tubulous boiler men do not regard the 
task as impossible or impracticable, or even as exceed- 
ing the powers of American mechanics, hesitating to 
accept it only because the promise of reward for suc- 
cessful accomplishment is not, to their thinking, com- 
mensurable with the chance of failure. 

Changes at the Patent Office. 

Robert J. Fisher has resigned the position of Assistant 
Commissioner of Patents to accept an appointment 
tendered to him as general counsel of the Eastern Rail- 
road Association. He was born in York, Pa., is forty- 
three years of age, of Quaker descent. Mr. Fisher is a 
graduate of Pennsylvania College and the Albany Law 
School. He entered the Patent Office in December, 
1875, as a third assistant examiner, and gradually rose 
through all the grades of the examining corps, includ- 
ing the Appeal Board of Examiners-in-Chief. 

Mr. Fisher entered upon the duties of Assistant Com- 
missioner of Patents April 5, 1889, and has displayed 
marked executive ability in the performance of his 
difficult duties, and by his dignified, courteous, im- 
partial service in his judicial work has secured the con- 
fidence and high regard of the entire patent bar. In 
considering and determining the numerous questions 
involved in and constantly arising under the law relat- 
ing to patents he was peculiarly well adapted. His me- 
chanical turn of mind enabled him to see clearly and 
readily the relation of parts in the most complicated 
and intricate machinery. 

Mr. Nathaniel L. Frothingham, of Massachusetts, the 
successor of Mr. Fisher, was born in 1856. He entered 
Harvard at fifteen, graduating in the class of 1875. He 
attended lectures in Roman law and political economy 
at the University of Leipsic, Germany, until the fall of 
1877, when he returned to this country to enter the 
Harvard Law School, finishing his course there in 
three years. He was admitted to the bar of Suffolk 
County, Mass., and was actively engaged in the prac- 
tice of law until June 15, 1889, when he accepted the 
appointment of law clerk of the Patent Office. Mr. 
Frothingham is a grandson of the eminent clergyman, 
N. L. Frothingham, and a nephewof Rev. O. B. Froth- 
ingham. The President sent the nomination of Mr. 
Frothingham to the Senate on the 28th of February, 
and he was confirmed the same day. 
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Ammonia Water as a Fire Extinguisher, 

Coneiderable alarm was occasioned at Queensferry, 
near Hawarden, recently, by a serious explosion and 
fire at the works of Messrs. J. Turner & Co., chemical 
manufacturers and tar distillers. A still charged with 
anthracene oil, 10 tons in quantity, exploded with ter- 
rific foree, owing to the choking uf the worm, and shot 
a volume of flame skyward that illuminated the dis- 
trict over a wide area, and was visible 10 miles off. 
The burning oil seattered itself over the yard and to 
the piteh house adjoining, where hundreds of tons of 
pitch were stored. The pitch ignited, and the confla- 
gration assumed alarming proportions, Luckily, all 
the day men had just left the works, but three who 
had been left were burned. The Sandycroft Fire Bri- 
gade was promptly on the spot, and, by using ammonia 
water from a 50,000 gallon tank, they subdued the fire 
ia an hour and a half.—Journal of Gas Lighting. 
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POISON OF SNAKES. 
BY NICOLAS PIKE. 

Death comes inevitably to ali, and in a thousand 
varied forms, bat outside of hydrophobia, death by 
the bite of a rattlesnake or other poisonous serpent 
is surely one of the most horrible. No wonder a 
venomous snake inspires such dread, as it is rarely the 
wounds are cured unless tended at once, before the 
venom has time to spread. Searcely a week passes 
without accounts of snake bites that often end fatally. 
I feel so much interest in the subject that I have for 
years carefully noted whatever I could find relative to 
it, and as some of the remedies I have procured have 
been successful, on the best authority, I give them to 
the public in hopes they may help some sufferer who 
is in the neighborhood of such venomous reptiles. 
Fortunately, North, we have only the rattlesnake and 
copperhead, and they, in my opinion, are two too 
wany, and I trust some of the simple remedies may 
help where the victim is far from medical aid. 

Rattlesnake bites, if not fatal, are always serious, es- 
pecially in hot weather. It is said that ammonia is 
not the antidote it has long been represented. All the 
same, it is a good thing to have handy some strong 
spirits of ammonia, to be used internally and exter- 
nally when no other remedy is available, not forget- 
ting to tie a ligature very tightly (or it is useless), 
above and below the wound, to stop the spread of 
the poison in the veins. The following recipe I re- 
ceived in a letter from Mr. J. D. Legg, of Long Eddy, 
N. Y., and I think it invaluable, as it is within the 
reach of most people in the country. 

This gentleman wrote me: “This remedy was ob- 
tained by one of the first settlers in this section, from a 
half-breed Delaware Indian, nearly 100 years ago, and 
has been successfully used by those knowing it ever 
since. Inno case has there been a failure in man or 
beast. I have known of it for 30 years, and am per- 
sonally acquainted with six individuals bitten by rat- 
tlesnakes and cured by this remedy. Apply imme- 
diately to the wound a poultice of indigo (or common 
washing blue) and salt, in equal parts, mixed with cold 
water, and renew every two or three hours. Eat freely 
and also drink a tea of the leaves of the common blue 
violet (Viola saggittata), which may be distinguished 
from other species by chewing the leaves for a moment, 
the taste being like slippery elm* bark. The violet 
leaves should also be placed round the member bitten, 
between the wound and the heart, far enough from the 
bite to be just beyond the swelling, making a com- 
pact ring, covering the flesh completely in its course. 
As the leaves become dry from the fever engendered by 
the poison, they should be dampened with cold water, 
and be replaced by new ones from two to three times a 
day, taking care to keep them just beyond yet close to 
the swelling. Their effect seems to be both inwardly 
and outwardly to thoroughly counteract the poison. 
This is all that is essential to the cure.” 

Two years ago I was informed for the first time of a 
sure cure for the bite of a copperhead, so much more 
to be dreaded than the rattlesnake, as it gives no warn- 
ing to the intruder, but strikes unawares. This remedy 
isso simple it would seem almost absurd, did we not 
know that our Indians and the natives of most other 
countries find their surest relief from the various ills 
they are subject to in simples provided by nature close 
to their doors. I confess, from the ill success attend- 
ing much of the treatment for snake bites in hos- 
pitals, and by the doctors generally, I am inclined to 
have more faith in the simple remedies. I was told of 
a young lady who was seeking for wild flowers in the 
woods at South Salem, Westchester County, N. Y., 
and was bitten on the foot by a copperhead, or chunk 
head snake, as it is called in that neighborhood. The 
snake was killed, and one of the party, a Mr. Judson, 
sliced an onion and applied it to the wound, and it was 
cured. 

On hearing the story, I resolved to get further in- 
formation from headquarters, as it certainly ought to 
be made known if a remedy so accessible to every one 
is thus efficacious. I wrote to Mr. O. Judson, who is 
a farmer in that vicinity, to ask if the cure I had heard 
of was really effected by an onion, and he answered as 
follows: 

“In regard to the snake business onion, if applied 
immediately it will draw out the poison, and it is about 
as easily cured as a bee sting, and should be treated 
about the same, only with more promptness. Cut the 
onion in two, crosswise (not lengthwise), holda part of 
the onion on the wound for five minutes, when it will 
turn green, remove it and apply the other half and let 
it remain on about the same time. It will take two 
or three onions to effect a cure. If the person has 
been bitten say half or three-quarters of an hour, you 
must apply nitrate of silver to the wound and take 
plenty of whisky inwardly.” 

Mr. Judson vouches so assuredly of the certainty of 
the onion cure from his own experience that when- 
ever he sees a party going into the woods where these 
snakes abound, he asks if they have any onions 
with them. Surely it is worth while for collectors 








* Ulmus fuiva, the red or slippery elm, 
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lot deadly reptiles to take a few of these common roots 
along, as I do not see why they should not also cure 
the bites of other reptiles and poisonous insects. 

At Pernambuco and all through Paraguay an equally 
simple application is used, they tell me, with certain 
success. A solution is prepared of two or three grains 
of permanganate of potash, and a subcutaneous in- 
jection made above and below the bite. This remedy 
was given me by a gentleman who has traveled much 
in South America collecting insects, and he said they 
never went out into the field withoutit, and it ren- 
dered him quite fearless of accidents. 

In the Cape of Good Hope, South Africa, where there 
are so many deadly serpents, many people are bitten 
every year, often fatally. Cobra capellos and puff 
adders are two of the commonest snakes all over the 
colony. A clegyman, who resided where the hideous 
puff adders swarm, had been very successful among 
his people in his treatment of their bites, and for the 





benefit of the whole colony he published his recipe. 
He writes : 

“The following is the best mode of using this in- 
valuable antidote: Mix a teaspoonful of ipecacuanha 
powder with a little cold water, then scarify the part 
bitten, making two or three cuts through the skin, and 
apply the same as a poultice. This should he fol- 
lowed by about thirty grains in a wineglassful of 
cold water as ap emetic, and if necessary, both may 
be repeated in half an hour. This is seldom required 
to complete the cure,as the pain generally ceases in 
less than that time, and appetite and health speedily 
follow.” 

It would be too long here to give cases of some re- 
markable cures he made, and it has been successfully 
tried in India. Tospeak of the snakes and their bites 
in the East Indies would require a volume. So I leave 
them out. Most of the African tribes, as well as our 
North American Indians, use nicotine for serpent 
wounds. 

In some of the fine agricultural districts of South 
Africa, the wheat fields abound with puff adders. For- 
merly, when engaging the reapers—mostly Hottentots 
—they would rarely consent to begin work without a 
“snake doctor” to accompany them to the fields. All 
Hottentots are great smokers, but the ‘‘ doctor” de- 
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themselves from puff adder bites, when the victim has 
to all appearance completely recovered. 

A gentleman I know was bitten in the left arm, bat 
seemed to be all right soon after. Yet, in a year, he 
quite lost the use of his left eye. A Tambookie girl, 
who was bitten on the leg, suffered badly, but was ap- 
parently cured. For years after, on the recurrence of 
the hot seasop, when she was bitten, her leg swelled up 
to the hip and she was in dreadful agony for over » 
week. I could cite many other cases were it neces- 
sary. 

I have received from my friend, Dr. J. H. Garnier, 
the learned naturalist, of Ontario, Canada, some most 
interesting notes on snake poisoning. This gentleman 
received a number of the deadliest snakes of India, 
and, by accident, the vessel containing them was 
broken and all the liquor spilled. He placed them in 
fresh alcohol to soften them, as they were all dried up. 
After soaking them for some time, he spent hours ex- 
awining their neads and fangs. Early one morning he 
had received a slight abrasion on the third finger close 
to the nail and some trivia! scratches, so slight he had 
scarcely noticed them. When they were first immers- 
edin the alcohol they smarted, but that passed off, 
and, when he had finished his scrutiny of the heads, he 
went to visit a patient in the country. 

On returning, about 6 p. m., he felt a strange numb- 
ness in the fingers and right arm, followed by dizzi 
ness, and felt squeamish at the stomach, Being, as 
far as he knew, in perfect health, he was puzzled, and 
soon became sick and faint. On questioning himseif 
seriously as to the cause, he bethought himself of his 
morning’s work, and felt suré be was under the influ- 
ence of poison. Feeling himself getting sleepy and 
stupid, and not wishing to frighten his family, he went 
into his surgery and mixed a drachin of iodide of potash 
in two ounces of cinnamon water, which he drank, 
and repeated the dose in ten minutes. He then swal- 
lowed several glasses of brandy and began to feel relief. 
When he thought the iodide was well absorbed into the 
system, he took an ounce of sweet spirits of niter in 
cinnamon water. He followed this up by whisky, and 
went to bed, perspiration set in, and though the arm 
continued numb, the pain decreased. The next morn- 
ing he was better, but the numbness remained for seve- 
ral days. 

This accident set the doctor's busy mind thinking, 
and he experimented on some dogs with fresh poison 
from the fangs totry if the iodide of potash would 
neutralize the venom of a rattlesnake. He was very 
successful, and then he wrote ont a formula for the 
treatment of snake bites, and gave it toa friend of his, 
also a doctor. 

Very soon after, two very serious cases of men struck 
by rattlesnakes were brought to him, and a valuable 
dog was also bitten. He not only cured them from 
the doctor’s remedy, but prevented the after conse- 
quences, often so troublesome under ordinary treat- 
ment, and a note of each case was carefully written 
out for Dr. Garnier. 

In all the cases some time had elapsed after the bite, 
as the victims had to go from a distance to the doctor’- 
residence. At once adrachm and a half of iodide of 
potash was given, and in ten minutes balf an ounce o! 
sweet spirits of niter, followed by 3 ounces of brandy. 
This was repeated at intervals of twenty minutes for 
about an hour and a half, when the patients were 
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lights in short black pipes, never cleaned, and so im- 
pregnated with nicotine no white mancoald use them. 
He generally amuses himself hunting the reptiles for a 
while, then smokes and takes a nap till wanted. 
Should a reaper be bitten, the old fellow rouses up at 
once, as he knows quick work is everything in a snake 
bite, and his reputation is at stake, too. He applies a 
ligature above and below the wound, if possible, tight- 
ening to strangulation of the parts, a drop of nicotine 
is extracted from his pipe, and after well scarifying the 
wound, it is rubbed in. Another drop is diluted and 
put in the patient’s mouth, followed by continuous 
draughts of fiery “‘ brandwein” or Cape brandy, when 
he is carried home, and according to the constitution 
of the man is the length of time he takes to re- 


cover. ; 
Even after a cure is effected serious results manifest 








greatly relieved. This treatment was followed bya 
preparation, viz.: 
Iodide of potash.... cheseesesense - cesusens -++. 4drachms, 
Fluid extract of sareaparilla.... 2.0.6... ceeeceneens 2 cunces, 
Water enough to make an 8 ounce mixture, 
To be taken one teaspoonful in water three or four 
times a day, and all the patients recovered quickly. 
The same remedy was applied by Dr. Garnier toa man 
badly stung in the face and head by wasps from a dis- 
turbed nest. 

The above remedy is so simple and easy of applica- 
tion, and so well tested, Dr. Garnier intends sending it 
in pamphlet form to be used in countries where poi- 
sonous snakes abound, and courteously gave me the 
benefit of his notes. I trust some doctor who reads 
these lines will be induced to try the above, as I feel 
sure it will save many a life that would be lost by in- 
efficient treatment, or ignorance, and I am glad to give 
it publicity in a journal that will spread it far and wide 
for the benefit of humanity at large. 

—___——=»>+ o- +2 —_—_—_—_—— 

Prorxrssor ExLrHnv THOMSON delivered a very inter- 
esting address upon “The Thunderstorm from the 
Standpoint of Modern Science” before a large audience 
at Town Hall, Swampscott, Mass., recently. The lec- 
ture was illustrated by experiments that were made 
successful in spite of the dampness of the evening, by 
the ingenuity of the lecturer. He produced most of 
the effects of thunder, lightning, brush discharges and 
the aurora borealis, and spoke at some length on the 
researches recently made by Professor Crookes, of 
England, on the effects of discharges in vacuo. Ac- 
cording tothe Electrical World, the lecture was enjoyed 
very much by the audience, the more so as it was the 
first appearance of Professor Thomson before his 





townspeople. 
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A WINDOW CLEANING BRUSH. 

A brush with which the upper as well as the lower 
sashes of windows may be readily cleaned, and with 
which the outer faces of the panes may be as easily 
cleaned as the inner faces, is shown in the accompany- 
ing illustration, and has been patented by Mrs. Mary 
L. W. Martinot. The handle of the brush is made in 


How to Print Photographs in Ink, 

Ata recent meeting of the London and Provincial 
Photographie Association, a demonstration was given 
by Mr. L. Warnerke on “Collography.” The lecturer 
expressed his opinion that a wide future is open for 
photo-mechaniecal printing. There was a general belief 
that special appliances were necessary, and that gene- 











MARTINOT’S WINDOW CLEANING BRUSH. 


two or more sections, one section ecrewing into an- 
other to lengthen the handle. The end of the handle 
thas formed is screwed into a threaded aperture in 
ene end of a horizontal plate, and into the other end 
of the plate is screwed a pole, also constructed of a 
series of sections screwed together. The sections of 
the pole and brush handle are preferably made tubu- 
lar, so that the parts may be as light as possible. 

Por farther information relative to this invention, 
address Mrs. Mary White, No. 1541 Broadway, New 
York City. 

BOILER FLUE FLANGING MACHINE. 

We illustrate a powerful boiler flue flanging machine 
constructed by Messrs. George Booth & Co., of the 
Centra! [ron Works, Halifax, for the works of Messrs. 
Denny & ©Co., engineers and boiler makers, Dumbar- 
ton. The machine says Engineering is capable of deal- 
ing with flaes of from 1 ft. 
10 in. to 4 ft. 6 in. in diame- 
ter and from 1 ft. 6 in. to 
4 ft. 6 in. long, and up to 
5¢ im. thick. The flue to 
be flanged is placed on the 
large horizontal chuck, 
where it is held by four 
gripping jaws while ita up- 
per edge is being flanged. 
During the process the top 
of the flue is supported by 
two anti-friction rollers, 
which can be adjusted for 
any size of flue by the han- 
dle shown to the right of 
the machine. The actual 
flanging is done by another 
roller kept up to its work 
by the sector and worm 
gear shown, which is driven 
by power, thus permitting 
of rapid manipulation of 
the machine. The chuck 
is rotated by powerful 
gearing driven by belting 
in the usual way. The 
largest flues can be flanged 
to a depth of 44¢ in. at one 
heat, the time required to 
complete such a flange 
being about one minute. 
The handles principally 
used in working the wmwa- 
chine are grouped together 
at one end within easy 
reach of the attendant. 
The machine has been spe- 
cially designed for making 
flues built up in short 
lengths, connected togeth- 
er by Adamson flanged 
joints, the elasticity of 
which allows free expansion of the flue longitudinally, 
and at the same time adds considerably to its strength. 


os 
-_e- > 


Ir is claimed that the fastest time ever made on an 
American railway was on the Pittsburg, Fort Wayne, 
and Chicago road. The official report showed that a 
train ran 53 miles in 45 minutes, 11 miles of which were 
covered in 7 minutes, or at an average speed of 94 
miles an hour. This record is gaid to be authenti- 
cated by the train sheets, 





rally all processes of this kind were troublesome to 
work. The demand for cheapness and quickness of 
production had proved detrimental to good work. 
The process he intended to demonstrate was simple, 
requiring no special apparatus of any kind, enabling 
amateurs to produce quickly an unlimited number of 
copies on ordinary paper, with printer's ink, from pho- 
tographie negatives. For the purposes of demonstra- 
tion the lecturer had brought with him several sheets 
of exposed films in various stages. He proceeded to 
describe the process. A sheet of vegetable parchment, 
having a film of gelatine on its surface, is immersed 
for three minutes in a bath of bichromate of potash 
neutralized with ammonia. The sheet is then squee- 
geed to a glass plate that has previously been cleaned 
and polished with French chalk. The plate is now left 
to dry spontaneously. The drying should be com- 
pleted in about ten hours, when the film will peel off 
its support. The maximum of sensitiveness would be 
reached in from two to three days after sensitizing. 
The object of drying the sheets on glass is to produce 
a flat surface, thus giving perfectly even contact with 
the negative. The sensitized film is exposed in an 
ordinary printing frame. When sufficiently exposed, 
the image will be quite visible. An exposure of the 
back of the film for two or three minutes to diffused 
light will cement it to the parchment support. The 
exposed tissue is now placed in water and allowed to 
remain about two hours until quite colorless ; it is then 
drained and blotted, and the following solution poured 
over it: 


Gicccccccccececccteces coscces ctsocsoccesoaes 70 parts. 
BDERTRGEER. oc cccccceee scccceceses ccceccocecesoooesese 8 
Ts cnn'e -neanquteeseseesnseencso eosuncnceinesesees ing 


After soaking for an hour, the tissue is stretched 
upon a frame over a block of wood, and rolled up with 
printer’s ink. For this purpose, the lecturer recom- 
mended using first a stiff ink, and afterward a thinner 
kind. Authorities differed with regard to the materi- 
als for thinning the ink. The lecturer said he pre- 
ferred lard for this purpose. Sufficient rolling having 
been given to the surface of swelled gelatine, a sheet of 








paper is placed on it, and an impression can be taken 








PLATE FLANGING MACHINE FOR MARINE BOILER WORK. 


in an ordinary letter copying press. Mr. L. Warnerke, 
at the conclusion of the demonstration, pulled several 
proofs from a sheet of prepared tissue, and passed them 
round. In answer to several questions Mr. Warnerke 
said he was unable to state the limit of the number of 
impressions that could be taken from one sheet; he 
had taken as many as 300 himself. Any paper might 
be used. It was necessary in printing to lay strips of 
paper round the inked image to protect the sides of 





[Marcu 14, 1891. 


A FOOT BATH DEVICE. 

The illustration represents an exceedingly simple 
form of foot bath receptacle, designed in use to facili- 
tate the removal of callous skin and promote the action 
of the bath upon the entire foot andankle. It isa 
patented invention of Mrs. Mary L. W. Martinot, of 
New York City. A receptacle is employed for each 
foot, made somewhat larger than the ordinary boot or 
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MARTINOT’S FOOT BATH. 


shoe, and preferably of rubber, but with the entire 
inner surface roughened, as shown in Fig. 1, or in any 
approved manner. The leg section may be provided 
with a strap, draw string or equivalent device, to 
hold the bath receptacle in position, and enable the 
bather to walk about while using it. The receptacle 
being supplied with water prepared as desired for the 
bath, the natural movement of the foot therein is de- 
signed to cause a most effective and beneficial frictional 
contact, with the minimum of exertion. 

For further information relative to this invention, 
address Mrs. Mary White, No. 1541 Broadway, New 
York City. 





The Use of Aluminum in [Iron Foundries, 
Mr. David Spence, in American Machinist, says: 
During the past winter I have used aluminum in 








the sheet of paper receiving the impression. 


foundry practice, and find that it is asplendid thing to 
make iron fluid and clean. 
It seems to take all the im- 
purities out of the iron 
when it is charged in the 
cupola with the pig iron. 
Ten pounds of Cowles’ 
ferro-aluminum to 2,000 
pounds of pig iron will 
produce good, sound ecast- 
ings, free from blow holes. 

It is as good in the use 
of crucible steel as in iron 
(its effects). It produces a 
sharp and solid casting, 
makes a uniform grain. It 
takes away the tendency 
to chill in cast iron. 

In steel it reduces the 
shrinkage, and increases 
the welding properties in 
both wrought iron and 
steel. 

I recommend it to per- 
sons making tool castings, 
such as face plates, and in 
fact all kinds of work that 
has to be planed, milled, 
or turned. 

There is one thing that I 
like in its use, and that is, 
it does not weaken the iron 
or take the strength from 
it, but rather adds to it. 
We are having good suc- 
cess with itin sewing ma- 
chine castings. I believe 
in progress in foundry 
practice, and am always 
willing to give such things 
a trial, if I find that they 
are a benefit. 

I want other foundrymen 
to know it. I believe we 
are making rapid progress in American foundry prac- 
tice, and the foundryman that is satisfied to run his 
foundry in the same old-fashioned way his grand- 
father did, he is going to get left. And the younger 
and more progressive men will come to the front. 


AN olive oil factory is soon to be built in Sonoma 
County, California, by a company which now has sixty 
acres of six-year-old olive trees and is planting 700 


acres more. The plant will cost $250,000, 
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AN IMPROVED SAFETY VALVE. 

The illustration represents asafety valve adapted for 
use on locomotives and steam engines generally, the 
device being of such construction that it cannot readily 
be tampered with without such interference being 
noticed by the engineer or other person in charge. It 
isa patented invention of Mr. E. B. Kunkle, of Fort 
Wayne, Ind. On the top of the valve body is screwed 
a semi-spherical cap having an outlet to be connected 
with a pipe for carrying off the steam, the top portion 
of the valve being partly seen through this opening. 
The valve is substantially cup-shaped, with a double 
flange around its top edge, and is vertically guided by 
a series of ribs on the inside of the valve body, the 
valve seat being opposite the opening. Within the 
valve is a central bottom depression engaged by a 
point on the under 
side of a disk on 
which rests a coil 
spring, the upper 
end of the spring 
supporting a disk 
having in its top 
face a depression 
engaged by the 
pointed lower end 
of a regulating 
screw. To pre- 
vent steam or 
water from pass- 
ing to the spring, 
a disk with a hub 
screws on the re- 
gulating screw, 
the disk having a 
downwardly ex- 
tending annular 
flange which en- 
gages the outer 
edge of the flange 
at the top of the 
valve, while the 
hub screws into 
the semicircular 
top, the hub being also enlarged at its upper end to 
receive a locking nut screwing on the upper end of the 
regulating screw. 

When this locking nut is removed, the regulating 
screw may be turned, by means of a special form of 
key provided therefor, to regulate the tension of the 
spring, and thus determine the pressure at which steam 
shall be permitted to escape. Surrounding the valve 
seat, in the valve body, there is also a regulating collar, 
adapted to be screwed up or down to regulate the es- 
cape of steam passing through the valve seat, the 
collar serving to regulate the lifting force of the steam 
on the extended area of the valve. To open the valve 
at any time, a vertically sliding pin in a recess of the 
valve body is arranged to engage the under side of the 
flange at the top of the valve, the lower end of the pin 
being engaged by a projection on a lever at one side, 
as shown in the illustration. By placing the compres- 
sion spring between centers, as provided for by this in- 
vention, all friction is obviated, and the tension at 
which the valve is set is not likely to be changed ex- 
cept by one having authority to take such responsi- 
bility. 
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KUNKLE’S SAFETY VALVE. 
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A PROPELLING MECHANISM FOR VEHICLES. 

A driving device for vehicles, especially designed to 
remove the weight and strain from the axles, by placing 
the weight of the body and its accessories in continual 
suspension on the circumference of the advancing half 
of the drivers, is shown in the accompanying illustra- 
tion. This improved vehicle, which is styled by its 
inventor the “ Princess of the Highway,” has been 
patented by Mr. M. A. Libbey, of South Berwick. 
Me. The improvement provides a power mechanism 
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LIBBEY’S DRIVING DEVICE FOR VEHICLES. 





Scientific American, 


adjustable for varying lengths and widths, and de- 
signed for application to ordinary light road vehicles 
without marring the paint or varnish. Fig. 1 is a view 
in perspective, and Fig. 2 is a bottom plan view of an 
ordinary four-wheeled vehicle having this propelling 
mechanism, the body being supported by suitable 
springs resting on the axles in the usual way, and the 
front and rear axles being connected by a light frame, 

which projects beyond the forward axle to support a 

steering apparatus. The frame is pivotally attached 
to the forward axle, and spreading rear members of 
the frame extend below the rear axle, to which such 
members Aare attached by clips. Depending from each 
of the members, a little in front of the rear axle, is a 
clip, these clips supporting a hollow transverse shaft, 

from each end of which projects a rod, the outer ends 
of the rods having clamps which support upwardly 
extending spindles which terminate in boxes or frames. 

Each of these frames is adapted to support in effective 
operative position a pair of friction rollers, pressed 
firmly together by a spring, as shown in Fig. 3, there 
being interposed between the rollers the horizontal 
portion of a thin metal annular flange, attached to the 
spokes of each rear wheel, so that the rollers will press 
on opposite sides of the flanges. One of these friction 
rollers on each side is on the outer end of a transverse 
shaft, and on the inner ends of the shafts are friction 
disks, as shown in Fig. 4, to which power is trans- 
mitted through two spiral shafts extending forwardly 
under the box, a motor of any approved form being 
used. The shafts are composed ofjtwo or more strands 
of wire wound spirally, and stiffened by collars, to 
form a shaft which will be light and strong, and flexi- 
ble enough to yield tothe motion of the vehicle. In 
the forward part of the body is a case through which 
a steering shaft extends downward, a gear wheel on the 
lower end of the shaft operating a horizontal shaft of 
spiral wire, passing under the front axle to another 
gear at the forward end of the frame, and which 
moves a belt connected at each end to the front axle, 
whereby the latter may be readily turned to the right 
or left. The mechanism may be inclosed or open as 
desired. . 
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AN IMPROVED WRENCH. 

The wrench shown in the illustration, patented by 
Mr. John Ryan, is 
composed of but 
three parts, and 
is designed to be 
very strong and 
durable, while be- 
ing quick and 
easy of adjust- 
ment. The shank 
has the usual 
fixed jaw at its 
outer end, and its 
inner edge, for a 
portion of its 
length, is con- 
caved and provid- 
ed with screw 
threads. The ad- 
justable jaw, held 
to slide on the 
shank by integral 
straps, is bored 
longitudinally, 
the end of the 
bore on the face 
of the jaw being: 
countersunk. The 
operating nut, 
shown in Fig. 2, is made solid, and has a peripheral 
thread adapted to fit the threads in the conceved por- 
tion of the shank, the edge of the thread being milled. 
The nut also has an integral axial stem adapted to fit 
the bore of the adjustable jaw, the inner end 
of the stem being upset in the countersunk 
portion of the bore on the inner face of the jaw 
when the parts of the wrench are put together. 

For farther information as to this invention 
address the inventof, or Mr. Seymour G. Smith, 
No. 127 Water Street, New York City. 
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A SAFETY BOLT FOR SPRING LATCHES. 

The illustration represents a locking bolt in- 
dependent of the latch of a door, but capable 
of being operated with the latch, to impart 
additional security to the door. The device 
has been patented by Mr. John Bradley, of 
No. 2416 Pennsylvania Avenue, Philadelphia, 
Pa. The latch may be of any approved make, 
and just above the latch, at its rear, is pivoted 
a vertical lever bar. A trip rod contacting 
with the rear end of the spring-actuated latch 
bolt extends through a rear aperture in the 
latch casing, and is pivoted upon the vertical 
lever bar, and the lower end of the latter bar 
is pivoted upon the rear end of a bolt held to 
slide upon the door and engage a keeper attach- 
ed to the door jamb. A spring is located with- 





Se 


in the lower bolt, so that when the door is closed both 
bolts will automatically slide into their keepers, and 
when the latch bolt is moved back to open the door, 
the trip rod, through the vertical lever, causes the 
lower bolt also to be withdrawn from its keeper. 
The trip rod may be held to slide in suitable guides, 





and simply contact with the rear end of the latch 
bolt, or the rod may be pivoted to the latter, in which 
case the spring in the lower bolt may be dispensed 
with. 
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AN ELECTRIC BELT AND BODY ATTACHMENTS. 

The illustration represents a body battery with at- 
tachments to facilitate the effective sending of a cur- 
rent of electricity to different parts of the system, as 
may be desired in the treatment of acute and chronic 
diseases of various kinds, the electrodes contacting 
with the body without corroding, and without cutting 
or injuring the flesh. This improvement has been pa- 
tented by Messrs. John A. Crisp and George F. Webb, 
of Jefferson, Ohio. The battery and attachments are 
shown in position in Fig. 1, a portion of the battery 
cells being shown in Fig. 2, while the blanks forming a 
cell are shown in Fig. 3, and a cross section through 
one of the cells in Fig. 4. The belt has upwardly ex- 
tending straps leading to a shoulder support and neck 
yoke, and the cases adapted to contain the battery 
pockets are buttoned te the beit. The cases are pre- 
ferably of leather-lined silk, and the pockets of cloth- 
covered rubber. Each battery is preferably composed 
of nine cells, each cell having a central copper plate 
and an outer zinc plate, with layers of felt te absorb 
acid placed between the copper and zine. Asshown in 
Fig. 8, the zine plates are longer than the copper 
plates, over which they are doubled and fastened by 
rivets, the several cells being connected by hinges, the 
copper element of one cell being hinged to the zine 
element of the next cell. The end ceils of each battery 
have contact hooks by which the circuit may be cut 
out at any point on applying the hook to one of the 
hinges. 

A spring-wire adjuster, shown in Fig. 7, has a bend 
to pass over the edge of the pocket and rings to engage 
the circuit hooks, with another bend adapted to clasp 
one of the hinges, wires leading to different parts of 
the body being conveniently connected with the bat- 
tery through the rings, a spring snap-hook of special 
design, as shown in Fig. 6, being used to facilitate 
making such connection. The electrodes, shown in 
Fig. 5, are made of pure coin silver, and are made con- 
vex on the sides which are to contact with the body. 
As many of 
these elect- 
rodes are elm- 
ployed ae is 
deenied neces- 
sary in the case 
to be treated, 
and each is 
counected by 
the ordinary 
covered copper 
wire with a 
battery. A dif- 
erent form of 
electrode may 
be used when 
desired for the 
special treat- 
ment of any 
particular por- 
tion of the 
body. To pre- 
pare the bat- 











teries for use, 


CRISP & WEBB’S ELECTRIC BELT. 
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they are first dipped in an acid, preferably cider vine- 
gar, the belt and attachments being then placed on the 
body, the batteries inserted in the pockets, and the 
connections made between the batteries and the elec- 
trodes. Mr. Webb, one of the inventors of this appa- 
ratas, is a medical electrician who has had an extensive 
practice in the treatment of diseases by electricity, 
and be has received numerous testimonials from 
physicians and prominent people in his section of the 
country as to his saccess in this specialty. 
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A Patent Fuel Saver. 

Few of us know how many benefits are yet in store 
for us, that keep latent antil the keen eye of the in- 
ventor searches them out. One of our correspondents 
has recently sent us a sample of a patent coal-saving 
composition, but for obvious reasons it will be advis- 
able to omit the name of the ingenious inventor. 

A cireular accompanies the sample, in which we find 
in large letters, ‘More heat! No black smoke! 50 
per cent of coals can be saved ! and suitable for all do- 
mestic purposes!" The circular states that the com- 
position is perfectly free and clean, and can be used in 
2 dry state, no mixing with or damping the coal being 
required. All that has to be done is tosprinkle asmall 
quantity over the fire after it has been made up, which 
promotes combustion. Sitting room, sick room, office, 
and greenhouse fires can be kept burning from 6 to 15 
hours without attention, when the fires are made up 
according to the simple directions given on each tin. 
The circular goes on to state that all the heat is thrown 
out into the room from the front of the fire, therefore 
combustion is obtained of the gas and coal tar, that in 
the ordinary way of things is allowed to pass off in 
smoke ap the chimney. This is so burned that the fire 
lasts considerably longer, while also throwing out more 
heat. 

The sample that has been sent to us has been 
analyzed in our laboratory, and we find it to contain : 
Common salt, 68 parts ; chalk in powder, 32 parts. 

The composition is sold in tins at 1s. each, which are 
stated to contain sufficient dressings for 150 fires. 

Several newspapers have testified to the importance 
of thie coal-saving composition. Whether the news- 
papers in question purchase and use it may be gathered 
perhaps by writing to the various editors; but we 
should hardly think that any one would be without 
such a valuable compound, if, as is stated, a fire can be 
made to burn for over 15 hours undisturbed in an ordi- 
nary office fireplace by merely sprinkling a few grains 
of salt over the surface of it 

The salting of coal to prevent smoke is a very old in- 
vention. It was proposed for Manchester many years 
ago, at a time, we believe, when Dr. E, Frankland was 
a resident there, and some very bitter controversies 
took place with regard to hié advocacy of the salt 
smoke annihilator. 

Let us now tarn to the chemical side of the question. 
it is generally admitted on al! sides that hydrochloric 
acid gas is more destructive to vegetation, and even to 
buildings, than sulphmrons acid. It is more soluble in 
water (that is in the rain) than is sulphurous acid, and 
therefore falls in a more limited area and in a more con- 
centrated state. it kills our trees and shrabs, and by 
falling on the greensward renders grass land one vast 
desert, as may be seen in Widnes and St. Helens; it 
dissolves carbonated building stones, and the mortar 
from between the brickwork. Sulphurous acid in simi- 
lar places and under similar conditions is not so dan- 
gerous, for being soluble only to a slight extent in 
water, it is spread over a larger area, and thus becomes 
greatly diluted in comparison with hydrochloric acid. 

What is now the effect of dusting common salt over 
the surface of burning coal? The sulphar of the coal 
during combustion becomes sulphurous acid, and this 
in the presence of air acting on the salt] forms sulphate 
of soda and bydrochloric acid, which is to a large ex- 
tent evolved and passes away with the products of 
combustion. It is trne that some of this hydrochloric 
acid might become absorbed by the carbonate of lime 
with which the salt.is mixed, but experimental trials 
made upon an ordivary house chimney with this coal- 
saving composition show us that hydrochloric acid is 
to be found in the eseaping gases. In our experiments, 
dusting the coa!-saving composition over the fuel in an 
ordinary office chimney, we have observed as much as 
0°39 grain of hydrochloric acid per eubie foot, an 
amount nearly double that prohibited by act of Par- 
liament in the case of alka!i works. 

[t is on account of this dissemination of hydrochloric 
acid over such a vast area as that over which coal is 
consumed domestically, that we protest against the 


though we in no wise desire to interfere with what 
seems to be a very lucrative business. Salt and chalk 
ut ls. per pound will no doubt make some of our read- 
ere’ mouths water.—Chemical Trade Journal. 
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THE five-masted sailing vessel La France, which was 
illastrated in SUPPLEMENT No. 780, accomplished the 
voyage trom Cardiff to Rio de Janeiro in 33 days. She 
was Jaden with 6,000 tons of coal. 
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The Diaze Photo-Printing Process. 

The following process, by Dr. Feer, patented in Ger- 
many, depends upon the fact, which the inventor has 
diseovered, that diazosulphoniec salts (R— N = N — 
SO, Na) with phenolalkali, and chlorides of or free 
aromatic amines, react under the influence of solar or 
of the electric light, forming an azo dyeing substance. 

For carrying out the process, the inventor impreg- 
nates paper or textile fabric with a dilute molecularic 
mixture of a diazosulphonic salt (for instance, of ani- 
line, amidoazobenzole, benzidine, and their homo- 
logues) and phenol alkalies (for example, phenol, resor- 
cin, and f#-naphthol) or chloride of or freé amines 
(aniline, naphthylamine phenylendiamine, and homo- 
logue). The paper or fabric is then dried in the dark, 
and exposed for about five minutes to the sun, or to 
the electric light. Thereby is formed in the illu- 
minated portions an insoluble azo dye, while the parts 
protected by the opaque portions of the negative re- 
main in their original colorless and soluble condition. 
The picture is thus developed while printing. It is, 
after exposure, washed with water, or with very dilute 
hydrochloric acid, whereby the unaltered sensitive pre- 
paration is washed from those parts not affected by 
light through the negative. The picture is thus fixed, 
and only requires drying to finish it. 

The following are some examples of mixtures with 
which the paper or fabric is treated : 








1.—Toluold Iphonate of soda, ............. 2% grammes. 
A-Naphthol...... . 20.00 cceecceeeeeeeeeeeres s= * 
PL CTD, cnscacuanes babceuan  seedtunenent 8 , 
Wiad nsncnndccéne cede conncesooenneesess 1,000 - 

2.—Ditolyltetrazosulphonate of soda............ 25 grammes. 
m-Phenylendiamine............+...+ asGceeee . = 
We ccccccs Jaceveqeédvoue dhbtncéne -cbbncgeees 1o0000Ct«w** 

3.—Ditoly} Iphonate of soda...........+ 26 grammes. 
rrr ee édundeésedensane 2 ” 
CITED GERn cccccdcnces, cnervece, + ecsnecsene _, = 
Wecchdenabnceaeebenencses ua. neeanbaunen 1000 =—C* 


The following examples will illustrate the application 
of ditolyltetrazosulphonate of soda mixed with resor- 
cin and a, f-naphthol respectively, and phenylendia- 


mine. 
Preparation of the Solutions. 


1.—Ditolyltetrazosulphonate of soda......... . 90 grammes. 
a 
Cetin GOOD wastes <cacéccdetedsis ccdebcedetts » * 


All, finely powdered, are dissolved by gentle heat in 
one liter of water. 








2 —Ditoly! Iphonate of soda,.............. 30 grammes, 
ith bbihecherdée > cedeesqnsetes SS = 
I 6 ob 60bd sc cccccec ces cccscnecedtshed : s&s 

Dissolved in one liter of water. 

3.—Ditoly! Iphonate of soda............... 30 grammes. 

Phenylendiamine........... —. = 


Dissolved in one liter of water. 

The solutions 1 and 2, or 2 and 3, may be mixed in 
equal parts. 

The paper is impregnated with the above mixture, 
and then exposed for from ten to fifteen minutes to 
direct sunshine. After exposure, the picture is washed 
with very dilute hydrochloric acid, then with water, 
and finally dried. 

Claim.—A process for the production of colored 
photographic images on paper or textile fabrics, con- 
sisting of the preparation of the material with an 
aqueous or alcoholic solution of a diazosulphonic salt 
and a phenol alkali, benzene, a chloride, or free amine; 
dried in the dark, then covered by a negative, exposed 
to the influence of solar or the electric light, whereby 
an insoluble azo dye is formed only in the parts affect- 
ed by light, the picture being thus developed ; and, 
finally, the preparation unaffecied by light is washed 
out with water or dilute hydrochloric acid, and the 
picture is thus fixed. 


Planning a Great Aquarium for New York City. 
For many years, Castle Garden, a large circular 


structure at the southern end of Mahattan Island, was 





the receiving depot for all the immigrants landed at | 
ore |an export trade in American sole leather, in which 


New York, but the government has now made other 
arrangements for such service, and Castle Garden is at 
present unused, in the hands of the New York Park 
Commissioners. It is proposed to utilize the location 
fora mammoth public aquarium, for which purpose 
there could hardly be a mofe ideally perfect site. On 
the side toward the city is the well shaded but rather 
limited common now formed by Battery Park, while 
to the south the tides of New York Bay wash the walls 
of the present structure, Governor's Island and the 
statue of Liberty being in the near foreground, and 
the land and water prospect in every direction being of 
the most interesting character. Besides this, there is 


| hardly any place in the city which crowds of visitors 


use of chloride of sodium as a smoke annibilater, | °°""* co readily visit, at but little or no cost, either in 


money or time. 

Mr. Eugene Blackford, the well known fish merchant 
and a State fish commissioner, has been asked to pre- 
pare plans for a great public aquarium here, and says 
that if the work is decided upon : * In the center of 
the garden we will sink several tanks toa level with 
the floor. These will be of different sizes. One, for 
the use of small whales, will have to be about thirty 
feet im diameter and eight or ten feet deep. Then 
there will be others of various sizes for the use of 
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small sharks, crocodiles, alligators and all varieties of 
large fish. Another will be set aside for turtles and 
shellfish of all sorts, another for seals. Then, in a cir- 
cle around the walls, we will build the small tanks. 
They will be about six feet long by four feet deep and 
two wide. Each tank will be builtintoa wall of imi- 
tation rock. The back and sides will not show, and 
only the front will be covered with glass. This will 
give each tank the effect of a pool of water in some 
rocky grotto. The lights will be so arranged that they 
will fall from above directly upon the water, thus 
illaminating the entire tank. The tanks will be ar- 
ranged in groups, all the salt water fish will be in one 
group, the fresh water pond fish in another, those that 
live in running water will have quarters of their own, 
and soon. On the upper floor of the garden we pro- 
pose to build large storage tanks for water. All our 
fresh water would have to settle before it could be 
used for the fish. From the fresh water storage tank 
would be run wooden pipes, lined with glass, to nearly 
all the fresh water tanks. Of course, in some of these 
it will not be necessary to change the water at all, 
plant and animal life being all that is necessary to keep 
some fish alive. In these tanks we will place marine 
plants of various kinds. These live on carbonic acid 
gas, which is given out by fish in breathing, and give 
out oxygen, which fish breathe. So, you see, it will not 
be necessary to have running water in all the fresh 
water tanks. There are some active fish, such as the 
trout and pickerel, that must be kept in running water. 
Through these tanks a stream of fresh water will run 
constantly. Then on small tables about the building 
we would place small tanks containing the smaller 
varieties of fish, such as the Japanese goldfish, white- 
bait, ete. We also will have a series of incubators show- 
ing the eggs of fish in each stage of development.” 
——_— +0 
Jackson 8S. Schultz. 


Mr. Schultz died in New York City, March 1, in the 
76th year of his age. For upward of forty years he 
had been a prominent figure in New York life. He 
learned the tanning trade at his father’s tannery in 
Delaware County, N. Y., but, while yet a young man, 
became engaged in the leather business on his own ac- 
count in this city, and his connection with this line of 
business never entirely ceased until his death. As a 
tanner and leather merchant he occupied a unique 
position, not so much for remarkable financial success, 
although he early attained a strong position and ac- 
quired a handsome fortune, as from the fact that he 
was always interesting himself in matters designed to 
benefit the trade generally and to elevate the standard 
of the leather manufacture. He set on foot many in- 
vestigations, and at his own expense made numerous 
experiments, with the view of improving tannery me- 
thods and practice, to lower the cost of production 
and make better leather, and the information he 
thus acquired was always freely at the service of even 
the humblest member of the trade. For many years a 
large portion of his time was surrendered to answering 
inquiries or giving advice to those who had no other 
claim upon him than that of trade interest. Perhaps 
the most widely known of his efforts in this direction, 
for the intended general benefit of the sole leather 
tanners, was the opposition he organized to the recog- 
nition of the validity of the Moses Thompson tan- 
burning furnace patent. A tedious law suit was the 
result, which cost the tanners about a hundred thou- 
sand dollars, many of the tanners also settling inde- 
pendently with the representative of the patentee, 
but the patent was finally sustained, although the 
damages awarded the complainant were only six cents. 

One of the most valuable of the many books which 
have been published relative to the tanning indus- 
try is Mr. Schultz’s ‘‘ Leather Manufacture,” issued 
by the Shoe and Leather Reporter, New York. Mr. 
Schultz did much to promote. the establishment of 


he was one of the pioneers, and also to establish the 
bark extract manufacture as a distinct line of busi- 
ness. 

Apart, however, from his business as a tanner 
and leather merchant, Mr. Schultz was prominent in 
many ways in public life. He was an organizer and 
one of the presidents of the Union League Club, was 
a leading spirit in the work of the United States 
Sanitary Commission during the war, 1861 to 1865, was 
United States Commissioner at the World’s Fair in 
Vienna, in 1873, and his energetic efforts could always 
be counted upon in every movement tending to hold 
public officials to a strict accountability and promote 
the cause of good government. 


ALUMINUM at $1.25 per pound is in the market. A 
price list sent out to the trade by the Cowles Electric 
Smelting and Aluminum Co., of Lockport, N. Y., gives 
the following figures: In lots of more than 2,000 Ib., 
$1.25 per Ib., less 20 per cent discount, and in 1,500 Ib., 
1,000 Ib., and 500 Ib. lots, $1.25 per Ib., with 15, 10, and 
5 per cent discount, In 50 to 500 Ib. the price is $1.25 
net; 10 to 50 lb., $1.50; and less than 10 Ib., $1.75 
per lb. ; 
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The Effect of KRemoving the Tassels on the 
Productiveness of Corn, 

It has been claimed that if the tassels were removed 
from corn before they have produced pollen, the 
strength thus saved to the plant would be turned to 
the ovaries, and a larger amount of grain be produced. 
To test the effect of this theory, the following trial,was 
made during the past season. 

In the general corn field a plat of forty-eight rows, 
with forty-two hills in each row, was selected for the 
experiment. From each alternate row the tassels were 
removed as soon as they appeared, and before any pol- 
len had fallen. The remaining rows were left undis- 
turbed. 

The corn was Sibley’s Pride of the North, planted the 
last week in May in hills, three feet six inches by three 
feet eight inches, on dry, gravelly, moderately fertile 
soil, 

On July 21 the earliest tassels began to make their 
appearance in the folds of the upper leaves, and were 
removed as soop as they could be seen, and before they 
were fully developed. A slight pull was sufficient to 
break the stalk just below the tassel, and the re- 
moval was easy and rapid. 

On July 25 the plat was gone over again for the re- 
moval of such tassels as had appeared since the pre- 
vious work, and at this time by far the greater number 
of the tassels were removed. 

On July 28, when the plat was gone over the third 
time, the effects of the tasseling became apparent in 
the increased number of silks that were visible on the 
rows from which the tassels had been removed. On 
the 1,008 tasseled hills there were visible 591 silks ; on 
the 1,008 untasseled hills, 393 silks. 

On August 4 the plat was gone over for the last time, 
but only a few tassels were found on the very latest 
stalks. The preponderance of visible silks on the tas- 
seled rows was still manifest, there being at this time 
3,542 silks visible on the tasseled rows, and but 2,044 
on the untasseled rows. 

The corn was allowed to stand without cutting until 
ripe. 

On September 29 to October 1, the rows were cut and 
husked, and the stalks and ears weighed and counted, 
with the following results : 


























Aggregate Yield. || Comparative Yield. 
| 
‘Tassels Tassels Tassels | Tassels 
left on. | removed || left on. | removed. 
Number of good ears 1,551 | 2,338 100 151 
~~ ).. ee 628 885 100 141 
“ “ abortive ears......) 2,566 | 1 | 106 37 
Total number of ears ...... . 745 4174 | 100 a8 
Weight of merchantable corn, | 
PT ccdbeilis. “sumions 710 1078 100 152 
Weight of poor corn, pounds... 130 187 | 1¢0 144 
Number of etalke............. 4,186 4,228 | 100 101 
100 stalks weighed, pounds... 2 79 | 100 96 











It will thus be seen that the number of good ears and 
the weight of merchantable corn were both a little 
more than fifty per cent greater on those rows from 
which the tassels were removed than upon those upon 
which the tassels were left. This is not only true of 
the two sets of rows as a whole, but with the individual 
rows as well. In no case did a row upon which the tas- 
sels were left jproduce anywhere near as much as the 
tasseled rows on either side of it. In fact, the results 
given above are really the aggregate results of twenty- 
four distinct duplicate experiments, each of which alone 
showed the same thing as the aggregate of all. 

By abortive ears is meant those “sets” that made 
only a bunch of husks, and sometimes a small cob, but 
no grain. It will be noticed that they were by far the 
most numerous on those rows from which the tassels 
were not removed. It will also be noticed that the total 
of the good, poor, and abortive ears is about fourteen 
per cent greater on the rows on which the tassels were 
left, while the weight of merchantable corn is more 
than fifty per cent greater on those rows from which 
the tassels were removed. 

While for a single trial the results of this experiment 
seem particularly marked and conclusive, it yet re- 
mains to be determined whether it will pay for a 
farmer to remove any considerable proportion of the 
tassels from his corn, what proportion it will be best 
to remove (for some evidently must be left), and whe- 
ther all that it is advisable to remove may be taken 
off at one time or not. So far as we could ¢ timate the 
time taken, it certainly paid us from a commercial 
standpoint to remove all the tassels from -one-half the 
rows this vear. It is alsostill to be determined whether 
the removal! of the tassels would be followed with the 
same effect in a season and on a soil where there was 
abufidant moisture for all the needs of the plant at the 
time when the tassels were shooting and the ears form- 
ing.—Cornell Bulletin, Ag. Eap. Station. 
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SUBMARINE TELEGRAPH CABLES.—With one or two 
trifling exceptions, the submarine cables of the world, 
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A SMOKE EFFECT WITH A SINGLE LANTERN. 

The effect of rising smoke in magic lantern pictures 
is generally produced by means of a double lantern. 
Upon one of the slides there is a picture in which 
smoke will come in conspicuously. The other slide is 
a rackwork arrangement, by means of which the effect 
of moving smoke is produced upon the screen. 

The accompanying figure illustrates a method by 
which quite a natural smoke effect may be produced 
with a single lantern ; though the variety of pictures 
to which the effect may be applied is more limited 
than it is when the older method is employed. The 
simple manner of constructing a transparent cell is not 
new. A method which is practically the same is de- 
scribed by Mr. Hopkins in his book, “* Experimental 
Science.” 

In this case the bottom and two sides of the cell are 
formed by a piece of soft rubber tubing, A, bent as 
shown in the figure, and clamped between two glass 
plates by means of rubber bands, E E’. The glass 
plates are of a size suited to the slide stage of the lan- 
tern. If the cell leaks when filled with water, this 
may be stopped by greasing the tubing with lard. 
Upon one of the glass sides is pasted a mask of black 
paper, having a large circular opening in the center. 
A silhouette of the head and shoulders of a man smok- 
ing a pipe is pasted upside down in the upper part of 
this opening. K is a piece of glass tubing drawn out 
to a point and broken off so as to leave a small open- 
ing at the narrow end. The cell is filled with a moder- 
ately strong solution of some soluble sulphate. The 
glass tube is partly filled with a solution of baric chlo- 
ride, by dipping the pointed end into that liquid toa 
depth of about an inch, and then removing it with the 
finger placed over the upperend. The outside of the 
tube is then wiped dry. If the small end of the tube 
is now held in the cell about half an inch above the 
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bowl of the pipe, and a little of the chloride is allowed 
to escape by moving the finger ut the upper end, a 
cloudy precipitate of baric sulphate will descend 
through the liquid. When this operation is projected 
upon the screen, the cloud will appear to rise from the 
bowl of the pipe. The tube should occasionally be 
placed behind the face of the silhouette, to produce 
the effect of smoke issuing from the mouth of the 
smoker. It requires a little practice to make sure of 
producing sthoke clouds of a natural appearance. It 
will be observed that the tube must be kept hidden 
bebind some part of the picture. 

Of course this effect may be applied to quite a variety 
of silhouette slides. It may also be used with trans- 
parent pictures whose foreground is dense enough to 
hide the tube and precipitate. In some cases, where 
the column of smoke may be of considerable width, 
the end of the tube need not be brought behind the 
visible part of the picture at all. No doubt other pre- 
cipitates than baric sulphate will answer equally well. 

LANGTON BYLLESBY. 

254 Allegheny Ave., Allegheny, Pa. 
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Rapid Telegraphing by the Wheatstone Machine. 

The most valuable factor in carrying on the immense 
volume of telegraphic business between New York and 
Chicago, during the breaking of wires by the storm of 
January 25, was the Wheatstone instrument, as stated 
by Acting Wire Chief C. B. Mitchell to a reporter of 
the New York World. The Wheatstone is a duplex 
machine which the telegraph people refer to as the 
‘old mill,” because it can grind out such an amount 
of “copy.” An expert telegraph “sender” can trans- 
mit forty words a minute. The Wheatstone can do 
ten times as much and keep it up indefinitely. All 
that is necessary to do is to take the dispatches which 
are to be sent and give them toa man who takes a 
punch and cuts dashes and dots and spaces into a strip 
of paper to represent the letters of the message to be 
transmitted. When he gets through this operation, 
the perforated slip looks not unlike a sheet of orguin- 
ette music, only it is not so wide. When several thou- 
sand words have been properly prepared, the strip of 








which stretch over 120,000 nautical miles, and have cost 
- $200,000,000, are of British construction. 


perforated paper is fed into the mouth of the old mill 
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and the message is ground out at the other end of the 
line at the rate of four hundred words a minute. The 
machine works mechanically and does not require an 
operator of skill. The transmitted message is received 
at the other end in the shape of a strip of paper 
punched full of dots and dashes representing the Morse 
alphabet. This strip is cut up into sections and placed 
in the hands of expert typewriters who read the Morse 
alphabet, and the message is reproduced in printed 
characters. This machine will furnish work enough 
to keep ten girls busy copying. During one of the 
most trying days of the recent storm the longest time 
there were open wires between New York and Chicago 
was about one hour, and the Wheatstone transmitted 
30,000 words in that brief space of time, thus doing the 
work of ten expert senders. Had it not been for this, 
there would have been a great load of delayed business 
that day. 
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Joaquin C. G. Vianna, 

The central figure of the India rabber world at the 
present time is Joaquin C. G. Vianna, or Baron de 
Gondoriz, who, backed by foreign and native capital, 
is boldly endeavoring to corner the entire rubber out- 
put of the Amazon region. About forty-five years ago, 
Vianna first saw the light of day in a small village near 
Oporto, Portugal, and at an early age was sent, as was 
the custom with well-to-do people in his country, to 
England, to receive an education. He was bright, 
studious, and industrious to a remarkable degree, as 
shown in the letters which he often writes to this coun- 
try, and which are written in a smooth, flowing hand, 
and are models of English business diction. He also 
speaks our language without the slightest accent, and 
with grammatical accuracy. 

Going to Para at an early day, he entered the house 
of Victor Roiz d’Oliveira & Co., as a clerk, but the 
senior partner of that company afterward retiring, he 
succeeded him in the partnership. It was then that he 
began to show signs of his intrepidity in attempting to 
control rubber values, for in a short time afterward he 
formed the firm of Vianna & Co., and attempted to 
corner the market. 

The manufacturers of this country combined against 
him, and an eventful struggle commenced. Vianna 
forced the price up to $1.25; but the united efforts of 
his opponents were too much for him, and he re- 
luctantly yielded after a campaign of nearly a year’s 
duration, with heavy losses. He was next heard of in 
the firm of Barros & Vianna; then in the Uniao Com- 
mercial, firms which he carried on with good suecess 
until 1887, when he formed the Nova Uniao, with in- 
creased capital, but its operations were unfortunate, 
and its affairs soon passed into liquidation. 

At this time his brother, much younger than he, had 
formed the company of J. Vianna & Co., while he him- 
self united his fortunes with the Cia Mercantil of Para, 
a ‘company which at the beginning of the season was 
credited with the purpose of controlling the rubber 
product of the Amazon. Other companies have lately 
sprung into existence, the Empreza Industria! do Gran 
Para, under the auspices of the Banco Emissor, and the 
Empreza Industrial do Norte y Oeste do Brazil—re- 
sults of the great prosperity in thatcountry in the past 
year. The bank has a very large amount of capital at 
its disposal, and as it is credited with an understand- 
ing among the rubber men to advance any reasonable 
amount to them, this feature is a very strong factor in 
the situation. As a consolidation of all interests in 
Para has now been made, and placed under the control 
of Vianna, nothing now remains but to execute the 
scheme, the success of which seems to rest entirely 
upon Mr. Vianna. A knowledge of his personality is, 
therefore, interesting at this juncture. 

His abilities command the admiration and confidence 
of his associates, both at home and abroad. He is clear 
headed, incomparably bold, quick of decision, fertile 
in resource, active, and with these qualities is combined 
a resolute will which does not discern defeat until the 
last gun has been fired. This is the man who will be 
carefully watched for the next few months, and whose 
name will probably be in the mouth of many a person 
who bappens to get short of a contract in’the market, 
In appearance, the Baron de Gondoriz is about five 
feet four inches tall, of full habit, light complexion, 
and red hair. He smokes the conventional cigarette 
of the country, but does not taste liquors. He is a good 
companion, agreeable in manner, and chumuy in con- 
versation. He is married, the baroness being a Para 
lady of excellent family and wealthy. The title he 
bears comes to him from the king of Portugal, whose 
subject he remains. He is a good traveler, visiting this 
country and Europe quite often, and in New York is 
quite well known. His acquaintances here say that he 
is quite able to hold his own, in business matters and 
leadership, with the best minds in Wali Street.—Jndia 
Rubber World. 
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NATURAL GAS IN EN@LAND.—The Salt Union bor- 
ings have been proceeding simu!taneously in Cleveland 
and Cheshire. It is reported that in the former dis- 
trict natural gas has been struck and issues in great 








volumes. 
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MANUFACTURE OF HEAVY GUNS FOR U. & NAVY. 
(Continued from first page.) 


Characteristics. Tubes. Jackets. Hoops. 
Tensile strength. 70.000 to 80,000 Ib |74,000 to 85,000 1b./90,000 to 100,000 Ib 
Elastic limit. 33.000 to 28,000 1b. /34,000 to 40,000 1b,/45,000 to 50,000 Ib | 
Biongation 12 p. c. to Bp. ¢.j10 p. c. to Wp. c./ 2 p. c. to 1b p. c. 
Conjraction of | 

area 15 p. c. to 3 p. c.)12 p. c. to 30 p. ¢./15 p. c. to BD p. c. 

i 





The Washington Gun Factory, where all naval guns 
are now fabricated, is an outgrowth of the old Wash- 
ington Navy Yard, and is very favorably situated be- 
cause of its proximity to the control of 
the department and the inspection of 
Congress. It is reasonably secure from 
foreign invasion, in good railroad commu- 
nieation, with the steel factories, and con- 
nected by water with its proving ground, 
at Indian Head, on the Potomac, 26 miles 
below Washington. 

Approaching the arseval by the main 
entrance, the most Sprominent object is 
the large new factory (Fig. 1), in which 
the heaviest guns are being manufac- 
tured. Commenced in 1886, it is now in 
fall working order for the fabrication of 
guns up to and ineluding 12 inches cali- 
ber, and there is every reason to hope 
that within the next eighteen months 
the lathes for the 13-inch, 14-inch, and 
16-inch guns will be in such an advanced 
state that their erection can be com- 
menced. 

Fig. 8 shows the interior of the large 
gun shop. in the foreground of which 
will be placed, when completed, the heavy lathes 
mentioned above. These lathes will be served by the 
110-tom overhead traveling crane recently erected and 
tested. This crane is composed of a bridge which 
travels lengthwise the shop, a trolley that traverses 
on the bridge, or girders, across the shop, and which 
is fitted with the gearing that hoists and lowers the 
weight to be moved. The power(steam) is transmitted 
through square shafting, the motions being controlled 
by elutches. 

Fig. 5 represents the lower block of the purchase for 
hoisting and lowering, and will convey, by comparison 
with the life-size figures in the sketch, the enormous 
strength for which preparation must be made. 

The two principal sections of the new gun factory 
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are designated as the north gun shop, where the guns 
of the larger calibers will be completed, and the south 
gun shop, where the smaller calibers will assume their 
finished shapes under the service of a 40-ton traveling 
crave. Both of these cranes are seen in the cut, to- | 
gether with 
the lathes and 
other machines 
installed and in 
full operation 
in the south 
gun shop. All 
of these tools 


are set in the 
direction of the 
width of the 
building, much 
of 


space and bet- 


economy 
ter crane ser- 
vice being ob 
tained by this 
distribution. 
Una their arri 
val at the ar 
senal, the cars 
containing the 
forgings are 
run under the 
overhead 
nes, which 
quickly re- 
move and place 


cra- 


the forgings in 
their respec 
tive lathes 
(Fig. 9) for bor- 
ing aod turn- 
ing. Frequent- 


ly these two 
operations are 
done at the 


satne time, cut- 

ting tools shaving off the outside of the tube while the 
bog bit” (Pig. 6) is taking its first and second boring 

cuts. 

The tube is very carefully turned and accurately 
ganged for the reception of the jacket and hoops, which, 
after being as accurately machined, are to be shrunk 
into place. 

The shrinking pit (Pig. 2) is a deep excavation lined 
with brick and fitted with adjustable platforms for 





adaptation to the lengths of the parts of the different 
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calibers. It contains, also, furnaces of sizes adapted to 
the dimensions of the jackets and hoops to be heated 


previous to the assembling, which are expanded until 
they are large enough to be dropped easily over the 
tube, jacket or previous layerof hoops. Wood fuel is ew- 
ployed to raise these parts to the requisite temperature. 
Great difficulty was experienced in excavating the 
shrinking pit, and it proved to be an enormously ex- 
pensive undertaking, owing to the existence of quick- 
saod where it was deemed most advisable to locate it. 
The pit has proved, however, very satisfactory for all 
work thus far done, which has covered the assembling 





Fig. 8—INTERIOR OF GUN SHOP AND MAMMOTH TRAVELING 


of guns of 10-inch caliber. When ready, the tube, 
breech end up, is placed in a vertical position by the 
overhead crane arid the jacket lifted from its heating 
furnace and lowered over the tube into its proper 
position. 

Water circulating through the tube causes a gradual 
decrease of the temperature until the jacket, which was 
machined to have an inside diameter slightly less than 
the outside diameter of the tube, grips the tube by a 
previously calculated shrinkage equal to the compres- 
sion increased by the extension. The gun is then 
reversed for the placing of the chase hoops. 
These and the other strengthening bands may 
be assembled while the gun is in the lathe if this 
method should be preferred or if the appliances of the 
shrinking plant should be otherwise employed. For 
the heavier calibers, gauges are fitted over which the 
jacket and longer hoops are dropped before being final- 
ly placed on the tube itself. This is a very necessary 


precaution, as costly experience has already pointed 





Fig. 9-LATHES FOR BORING, TURNING AND CHAMBERING HEAVY GUNS, WASHINGTON. 


out; for if any portion of the jacket should become set 
before the entire jacket has reached its proper position, 
it would probably have to be turned off in the lathe 
and be destroyed. The naval gun factory has thus far 
been very fortunate, and has, we believe, lost but very 
few forgings from this cause. 

When all the parts have been shrunk in place, the 
trunnion band, when used, is screwed on, and in some 
types of construction assists to lock the parts to- 
gether, the gun is finished turned and polished, and 
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the final boring cut taken with a packed bit (Fig. 6). 
This last operation and that of rifling are conducted 
by very skillful mechanics, as any error in these, the 
finishing touches to the bore and rifling of the piece, 
would cause its ruin. 

Fig. 3 represents the cutting of the chamber. This, 
as well as all others of the finishing operations, re- 
quires mathematical accuracy, the gun, when complet- 
ed, being a much more perfeet mechanical contrivance 
than the majority of timepieces on which we are ac- 
customed to rely from day to day. 








To rifle the gun, it is placed in a rifling machine (see 
Fig. 5 of our issue of Feb. 28, Vol. LXIV., 
No. 9), firmly supported in heavy steady 
rests. The machine is horizontal, carry- 
ing a bar whose cutting head operates 
during withdrawal. Various devices are 
employed for regulating the twist or in- 
clination of the grooves. As a rule only 
a single groove is cut at a time, but ajfew 
machines employ a greater number of 
eutters in the head. The latter practice 
is followed at the Washington factory. 

The rifling is right handed and begins 
at the forward end of the compression 
slope. In the latest designs for 6-inch it 
has a twist of one turn in 180 calibers, 
at a distance of 144 inches from the muz- 
zle, and increases to a twist of one turn 
in 25 calibers. This increase gives greater 
steadiness in flight and the power to‘use 
longer projectiles than could otherwise 
be employed. The grooves are wider at 
the origin than at the muzzle. 

We now come to the preparation and 
fitting of the breech mechanism, much of which has 
to be done by hand, as shown in Fig. 4. 

The breech is closed by the interrupted screw 
system, universally known as the French, the De 
Bange elastic pad and mushroom head having been 
adopted by the United States as much the best of the 
several systems tried. 

As soon as the breech mechanism is complete, the 
sights and elevating band are adjusted and a final 
examination made preparatory to proof. 

The sequence of the operations above described may 
be varied to meet the conditions of the various ma- 
chines through which the gun must pass during the 
different stages of its manufacture, but boring and 
turning lathes, planers, slotters, shapers and milling 
machines, drills, rifling machines, must each have 
their share in the final moulding to form, guided and 
governed by micrometer gauges and calipers to assist 
in securing the best ballistic results. 


CRANE. 





The gun is now taken to the proving ground for 
final test, pre- 
vious to its 
finding its way 
to the bar- 
bette, turret, 
sponson or 
‘other support 
of the ship to 
which it may 
have been as- 
signed. The 
responsibility 
of the steel 
maker will be 
appreciate 
when we recall 
the fact that 
the forgings of 
which the gun 
is composed are 
not finally ac- 
cepted until 
the gun has 
successfully 
passed five 
powder proof 
rounds with 
service char- 
ges. As several 
months are re- 
quired to as- 
semble and 
finish the lar- 
ger guns, it is 
evident that a 
long time must 
elapse before 
this final de- 
mand can be satisfied. The powder is manufactured 
by Dupont & Co., who have met with much success in 
developing progressive powders suitable for the various 
calibers. 

The common shell and shrapnel are manufactared at 
the Washington factory. 

Fig. 10 represents a 10-inch projectile in the lathe 
having its cone turned, while Fig. 7 shows the method 
of securing the copper bands which take the grooves 








im the bore of the gun and govern the amount of 





MaRcH 14, 1891.] 


— 
_— 


twist. A cylindrical groove is cut near the rear end, 
o which the copper band is forced by hydraulic pres- 











int 
sure. 

The United States has not yet succeeded in securing 
a domestic supply of armor-piercing projectiles, but 
experiments are in progress which may result favor- 

bly. 
: But as far as that which concerns the supply of 
modern high-powered ordnance, our sketch shows 
how thoroughly the Bethlehem Steel Works and the 
Washington gun factory have released us from de- 
pendence upon foreign industries and what strides we 
are making to regain our lost prestige in the 
science and art of gan making. 

oe + 0 2 oe 
The New Fire Boat New Yorker, 

This splendid addition to the fire depart- 
ment of the city of New York, which was 
illustrated and described in the last number 
of the SCIENTIFIC AMERICAN, had the first 
opportunity to prove her efficiency at a fire 
on Mareh 5. A large steamer, the City of 
Richmond, loaded with cotton, rubber, su- 
gar, ete., took fire at a pier near the great 
suspension bridge over the East River. The 
tire spread with great rapidity, and the 
steamer was quickly enveloped in flames. 
As described by the New York Sun, “ All 
was blazing merrily when the fire boat came 
up opposite the end of the pier, her whistle 
wailing like a lost soul. While yet a long 
way out in the stream she brought the fire 
in view. There was a movement of the cap- 
tain in the pilot house, the men at the stand- 
ing pipe at her bow gave a valve a whirl, 
and in an instant such a stream of water as 
the people along shore never saw before 
burst from the fourand one-half inch nozzle. 
Over the corner of the pier, over the bost 
of harbor tugs gathered there, and straight 
into the heart of the blazing mass of woodwork, 
the stream drove with all but irresistible power. It 
was as large as a man’s body where it struck the 
fire. The flaming walls and bulkheads of cabin 
and staterooms about the bow went down before 
it like paper, and splintered boards were hurled in ail 
directions. It was almost as if cannon were batter- 
ing at the wreck. From a position on the port bow 
the New Yorker worked her way slowly into the slip 
among the tug boats until she had literally raked the 
City of Richmond from stem to stern. Next she 
turned her liquid battery on the nearest pier shed, 
tearing the blazing roof to pieces and drowning out 
the fire there before the spectators had noticed that 
she had left the steamer.” 
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How to Cure a Headache. 

In case of the ordinary nervous headache, from 
which women suffer so much, 
says an authority, remove the 
dress waist, knot the hair high 
up on the head, out of the 
way, and, while leaning over 
the basin, place a sponge 
soaked in hot water, as hot 
as can be borne, on the back 
of the neck. Repeat this 
wany times, also applying the 
sponge behind the ears, and, 
if the assertion of the writer 
is nota mistaken one, in many 
cases the strained muscles and 
nerves that have caused so 
mnch misery will be felt to 
relax and smooth themselves 
out deliciously, and very fre- 
quently the pain promptly 
vanishes in consequence. 
Every woman knows the ach- 
ing face and neck generally 
brought home from a hard 
day's shopping, or from a 
long round of calls and after- 
noon teas. She regards with 
intense dissatisfaction the 
heavy lines drawn around her 
eyes and mouth by the long 
strain on the facial muscles, 
and when she must carry that 
worn countenance to some 
dinner party or evening’s 
amusement, it robs her of all 
the pleasure to be had in it. 
Cosmetics are not the cure, nor bromides, or the many 
nerve sedatives to be had at the drug shop. Here, 
again, the sponge and hot water are advised by the 
writer quoted, bathing the face in water as hot as can 
possibly be borne; apply the sponge over and over 
again to the temples, throat, and behind the ears, 
where most of the nerves and muscles of the head cen- 
ter, and then bathe the face in water running cold from 
the faucet. Color and smoothness of outline come 
back to the face, an astonishing freshness and comfort 





Stientific American. 

















is the result, and if a nap of ten minutes can follow, 
every trace of fatigue will vanish —Analyst. 
——— > +- 8 
A Smart Iowa Boy. 
An ingenious youth out in lowa tied a thread toa 
nickel, dropped the nickel in a slot machine, got what 
he wanted, then, withdrawing the nickel by the 





thread, repeated the operation until he had made a 
clean sweep of the receptacle’s contents. 

He was arrested on a charge of theft, but the judge 
who tried him held that he had committed neither burg- 








lary, larceny, nor robbery, nor even obtained property 





Fig. 10.—TURNING 10-INCH PROJECTILE." 


under false pretenses. He had merely done what the 
inscription on the machine told him to do—drop a 
nickel in the slot—and had kept on doing it. Nothing 
was said about leaving the coin where it was dropped. 
The decision will probably abate a nuisance. 


a 
A PNEUMATIC FLYING MACHINE. 


This is a flying machine constructed by Mr. Law- 
rence Hargrave, of Sydney, N. 8. W. It is propelled 
by an engine fed with compressed air, and, as will be 
seen from the engraving, which is from Hngineering, 
the machine is a marvel of lightness and ingenuity. 

The compressed air is stored in a tube which forms 
the backbone of the whole construction. This tube is 
2 inches in diameter, 48'4 inches long, and has a ca- 
pacity of 144°6 cubic inches. Its weight is 19°5 ounces, 
and the working pressure 230 pounds per square inch. 





A PNEUMATIC FLYING MACHINE. 


The engine cylinder has a diameter of 144 inches and 
a stroke of 14 inches, while the total weight of the en- 
gine is only 644 ounces. The piston rod is made fast to 
the end of the backbone, and the cylinder moves ap 
and down over the piston. Two links connect the cyl- 
inder to the Canadian red pine rods which carry the 
wings. The air is admitted to the eylinder, and ex- 
hausted by means of a valve worked by tappets. The 
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piston is made of vulcanite, with a leather cup ring for 
packing. 

The wings are made of paper, and have no canting or 
feathering motion other than that due to the spring- 
ing of the material of which they are made. The 
weight of the wings is3oz. To find how much the 
wings deflected, one was held by the butt and a 
weight of 74¢ oz. was put on the membrane 24 in. from 
the fixed point and 15, in. abaft the wing arm. The 
deflection produced, due to torsional stress, was 31¢ 
deg. By moving the weight half way across the wing 
it was twisted 8144 deg. The area of the body is 2,128 
square inches; the area of the wings 216 
square inches; and the total area, 2,344 
square inches, 

When first made, the machine had its 
center of gravity so placed that the percent- 
age of area in advance of it was 30 per cent 
of the whole area, but continued disaster 
caused its reduction to 23°3 percent. Ina 
dead calm the machine flew 868 feet hori- 
zontally. 

The engraving shows also two forms of 
pump for compressing the air. Hach has a 
bent lever handle and long links on the 
principle of the Stanhope press, so that the 
most powerful leverage acts on the cylinder 
full of air when it is reduced to its smallest 
volume. The ram is 15¢ inch in diameter, 
and the stroke about 444 inches, The re- 
ceiver is charged in six minutes to 230 
pounds, and 400 pounds pressure can be 
obtained by this pump. 

rr 
A New Name and Draught Law for Vessels. 

By the act of Congress approved Febra- 
ary 21, 1891, the name of every documented 
vessel of the United States shall be marked 
upon each bow and upon the stern, and 
the home port shall also be marked upon 
the stern. These names shall be painted, or carved 
and gilded, in Roman letters in a light color on a dark 
ground, orina dark color on a light ground, and tobe 
distinctly visible. The smallest letters used shail not 
be less in size than four inches. If any vessels of the 
United States shall be found without these names be- 
ing so marked, the owner or owners shall be liable to a 
penalty of ten dollars for each name omitted : Provid- 
ed, however, that the names on each bow may be 
warked within the year eighteen hundred and ninety- 
one. 

The draught of every registered vessel shall be 
marked upon the stem and stern post, in English feet 
or decimeters, in either Arabic or Roman numerals. 
The bottom of each numeral shall indicate the draught 
to that line. 

The owner, agent, or master of every inspected sea- 











period of admission continues through the entire stroke. 
The cylinder aud receiver ends are pressed, and the 


going steam or sail vessel shall indicate the draught of 
water at}which he shall deem 
his vesse) safe to be loaded for 
the trade she is engaged in, 
which limit as indicated shal! 
be stated in the vessel’s certifi- 
cate of inspection, and it shali 
be unlawful for such vessel to 
be loaded deeper than stated 
in said certificate. 
Wreck, 
Ever since the collision, on 
September 28, just off the 
New Jersey coast, between 
the steamship Vizcaya and a 
schooner, the had 
formed an obstruction to 
navigation, although the gov- 
ernment bad placed whistling 
and spar buoys near by. Con- 
siderable portions of the masts 
of both vessels projected 
above the water, which had 
gone down where the depth 
was about sixty feet. The 
Yantie, of the U. S. navy, was 
sent to remove the wreck, 
which lay quite in the line 
of considerable coastwise 
navigation. Two boats were 
sent out, with torpedoes, each 
containing thirty-four pounds 
of gun cotton, equal to four 
times that weight of gunpow- 
der, and two of these torpe- 
does were sunk alongside the schooner’s masts. An 
electric wire from the torpedoes was fastened to the 
stern sheets of the boats, and the latter were rowed a 
distance of about two hundred yards away, when the 
wires were connected with an electric battery. The 
circuit was then closed, the explosion followed, throw- 
ing up a great volume of water, and all signs of the 
wreck of the schouner had disappeared. The same 
course was then followed with regard to the wreck of 
the steamer. 
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Trial of Another New Gun Boat, 

Ona February 28, the Bennington, a sister ship of the 
Yorktowa and Concord, had a highly successful trial 
trip in Long Island Sound, for the testing of her ma- 
chinery and the development of her maximum horse 
power. She is the last one of three twin-serew, coal- 
protected cruisers, of about 1,700 tons displacement and 
fourteen feet draught, designed to be readiiy available 
for the ordinary work of cruising in time of peace and 
effective commerce destroyers in case of war. The 
Yorktown * and Concord have already been added to 
the ships in active service in the navy. 

The Bennington made her trial trip of a four hours’ 
continuous run in a southwest gale, which caused her 
decks to be frequently swept by heavy seas, the water 
being driven into the ventilating funnels and flooding 
the fireroom floor. The board of trial consisted of 
Commanders Bridgman, Bradford and Hemphill, 
Chief Engineers Hine, Lowe and Heaton, and Naval 
Constructor Varney. The conditions were not favor- 
able for attaininga high speed, but the vessel made 17°2 
knots the first hour, and averaged sixteen knots per 
hour for the other three hours. The boilers and ma- 
chinery are said to have worked splendidly during the 
entire performance, and the vessel is reported to have 
done better than did the others of her class on the 
official trials. The approximate result of the trial of 
the Bennington, in comparison with the Yorktown 
and Concord, is as follows, in round numbers, the 
official reports not being yet made up: 














| Yorktown. Concord, | Bennington 
| 
viected indicated horse power 
of main engines 205 3316 3,361 
Indicated horse power of air and 
circulating pumps 118 27 RX 
Indicated horse power, blowers 5B vA cS) 
Indicated horse power, feed 
pumpe It Ij 2 
Sudianted horse power, dynamos fal 
Indicated horse power, steering 
engine : 2 2 
Aggregate co! lec e horse pov | 
of main engines and auxili- 
arjes : 301 3,402 3,471 
The Bennington was required to show an average of 


3,400 horse power for four consecutive hours, and ex- 
ceeded this by seventy-one horse power, which entitles 
her contractors to a premium of $7,100. After the test 
for horse power was finished, two hours were spent in 
putting the vessel throagh a series of evolutions to test 
the steering apparatus, the quick starting and stopping 
of the engines and the working of the twin screws 
against each other. The Bennington did the best on 
record in stopping at full speed and reaching full speed 
backward, using both engines. She stopped in one 
minute and six seconds while at fall speed, while going 
a length anidahalf. Turning by using one screw with 
the other at a stop, and with second reversed, stopping 
and backing and steering by hand and by steam, tak- 
ing sharp turns at full speed, were all found satis- 
factory 

The hull of the Bennington was built at the Dela- 
ware River Iron Works, Chester, Pa., the engines were 
built by N. F. Palmer, Jr. & Co., of the Quintard Iron 
Works, New York City, and the electrical apparatus 
was furnished by the Edison Electric Light Company. 

—> +o ae - 
Some Applications of Photography. 

An interesting lecture on this subject was delivered 
lately at the Royal Inatitation by Lord Rayleigh, 
F.R.S. The lecturer, after referring to Mr. Muy- 
bridge's photographs of animals in motion taken by 
means of amovable shutter, said that rapidly occur- 
ring phenomena might also be photographed by the 
exposure of the lens to a flash of magnesium light or to 
the electrical spark. Neither of these flashes of light 
was absolutely instantaneous. Their degree of instan- 
taneity might be estimated by means of a wheel with 
black and white divisions revolving at a great speed. 
if the flash were of sufficiently short duration, the 
wheel would appear to be stationary. A series of teeth 
cut in the edge of the wheel allowed the rapidity of 
their motion to be calculated by means of a siren. 
With a fash of magnesium light the wheel appeared 
of a gray color, and the flash was shown to last from 
one-tenth to one-fiftieth of a second. 

A spark from a Leyden jar, however, made the wheel 
appear stationary. It had been shown that the dura- 
tion of the principal part of such a spark was less than 
1-25,000,000th of aseecond. Some idea might be formed 
of such a duration by considering that it was nearly 
the same fraction of a second as one second isof a year, 





asa year contains roughly 25,000,000 seconds. 

Multiple discharges from a Leyden jar might, how- 
ever, last for 6-1,000ths of a second. In using the spark 
of a Leyden jar for instantaneous photography, it was 
better to connect the plates of the machine with the 
inside coatings of the jars, and photograph the object 
by a spark taken between the outside parts of the jars. 


There was thus vo high potential, and less chance of 


losing the effect of the discharge. 


* For illustration and fall description of the Yorktown see Scisnriric 
AMERICAN SUPPLEMENT, No, 687. 
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By means of instantaneous photography, it was seen 
that a jet of oxygen on passing through water was at 
once split up into bubbles on its first issuing from the 
tube. A jet of water, when made to issue into the air 
from a nozzle of drawn-out glass, was at first cylindri- 
eal, and then, becoming swollen or varicose owing to 
surface tension, was broken up into drops, each drop 
being connected with the cylinder by a thin ligament 
before it was separated. The vibrations of a tuning 
fork caused a column of water to break into drops at 
an earlier period. The ligament itself was afterward 
formed into one or two drops. Mr. Chichester Bell 
and Mr. Boys had observed these effects by taking in- 
|stantaneous photographs of the shadow of the jet. 
When, however, a jet of any fluid is forced into a ves- 
sel containing another fluid the jet becomes sensitive, 
and is broken up into a series of coils. Under the vi- 
brations of a heavy tuning fork, the jet becomes un- 
stable nearer the nozzle. Under less pressure, and with 
regular vibrations, the jet forms a sinuous band, with 
a horn at the summit of each wave. Such a jet always 
gives way by becoming sinuous, whereas the jet of 
water issuing into air gives way by becoming varicose. 
A soap film might be photographed in the act of break- 
ing, but as this occupied less than one-tenth of asecond 
it was more difficult to photograph than jets of liquid. 
A dry shot was shown to pass through a soap bubble 
without breaking it, but a shot wetted with alcohol 
would break the film atonce. By means of the drop- 
ping of weights suspended from an electromagnet, it 
was possible to make the breaking of the film and the 
flash of the spark simultaneous, and thus photograph 
the film in the act of breaking. 
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AN IMPROVED CHURN. 

The churn shown in the illustration, patented by 
Mr. James McBride, of Bavington, Pa., is designed to 
make butter quickly, with the minimum of labor, 
while it is readily 
opened to receive 
the cream or for 
the removal of 
the butter. The 
barrel-shaped 
body of the churn 
has trunnions on 
its opposite sides 
which turn in 
keepers in a hoop, 
the hoop having 
flattened ends 
pivoted in the 
standards by pro- 
jecting trunnions, 
to one of which is 
eonnected a 
erank. The body has a suitable lid or cover, readily 
secured in position or removed, and through which is 
a glass-covered opening, for convenience in observing 
the condition of the contents of the churn, and also an 
air vent closed by a stopper. Within the body of the 
churn are inwardly projecting longitudinal ribs, 
| designed to form currents in the cream as the body is 
rotated, thereby hastening the separation of the butter. 
An adjustment may be made by which the body will 
be given an end-over-end motion if desired, but the 
position shown in the illustration is preferred, in which 
an axial motion is given by the crank, while at the 
same time the body swings lightly in the opposite di- 
rection, the churn turning very easily. 

eee -O 
Terpene fodide in Acute Diseases of the Lungs. 
BY WILLIAM H, GREGG, M.D., NEW YORK. 

For the past two or three years I have carried on a 
series of therapeutical investigations in search of some 
antiseptic agent that would act as aspecific against the 
development of acute diseases of the lungs, more par- 
ticularly acute congestion, pneumonia, and those ca- 
tarrhal and throat affections which are so often the 
premonitory symptoms of more serious mischief. 

While I have demonstrated to my own satisfaction 
that these diseases may be cut short, I am not so san- 
guine that the remedy will prove curative in all cases 
where a disease is once fully developed, yet further in- 
vestigation may prove that it possesses specific proper- 
ties even in these cases. 

It has been my desire only to suggest some drug or 








McBRIDE’S CHURN. 





combination of drags which will prevent the ravages 
|of the various coeci that are carried into the lungs 
through the agency of those septic storms which are so 
frequent iu this climate, before an actual disease of the 
lungs has been established. 

The great disadvantage the physician has to contend 
against in the administration of medicines is the 
changes they are liable to undergo when taken into the 

| Stomach before they finally euter the cireulation. It 
| would therefore appear that we ought to administer all 
jof our remedies hypodermically, and perhaps this is 
the more rational way of obtaining their fall bene- 
fit. But this mode has its objections. In the first 
place, it requires more or less skill; besides, it is 
painful, and at times is followed by unpleasant effects. 

I believe that terpene iodide enters into the circula- 
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tion unchanged, from the fact that it acts as quickly as 
if it were administered hypodermically. It ismy judg- 
ment that the remedy offers greater success and pro- 
duces happier results than any other of this class of 
remedies, While it is a powerful antiseptic, it is com- 
paratively harmless, for, after prescribing it for several 
years, I have yet to meet with any unpleasant effect. 

In acute affections of the throat it may be used in 
spray, while in other cases it may be given to adults in 
ten drop doses, on a teaspoonful of sugar, once or twice 
a day—in the morning and at bedtime. The morning 
dose should be followed by a glass of milk or bouillon. 
Larger or more frequent doses are apt to excite too 
great a discharge of urine. 

I have no doubt that terpene iodide will, should it 
come into general practice, find a wider range of use- 
fulness than that above indicated. As to its value in 
phthisis pulmonalis, diphtheria, and other zymotic 
diseases, I am unable to speak.—W. Y. Med. Journal. 

Electricity from Light, 

At arecent meeting of the Physical Society, Lon- 
don, Professor Minchin showed some experiments in 
illustration of his paper on ** Photo-Electricity,” read 
at the previous meeting. In one of these a seleno- 
aluminum battery, illaminated by the light of a taper, 
deflected an electrometer needle, thereby actuating a 
relay and ringing a bell. He afterward exhibited one 
of his “impulsion cells” in action, and showed the 
change from the insensitive to the sensitive state pro- 
duced by a Hertz oscillator at a distance. 

In the discussion, Mr. Tunzelmann said Kalischer 
and Von U!janin had worked at the same subject, the 
former being the first to make experiments on a photo 
e. n.f. inselenium. His cells were made by winding brass 
wires on glass tubes and coating them with selenium, 
which was subsequently annealed. These cells lost their 
power after some time, and would not respond to fee- 
ble lights. By using two wires of different metals, he 
obtained better results. Fritts, in 1883, used brass and 
gold plates coated with selenium, and Uljanin em- 
ployed platinum plates deposited so thin as to be 
transparent. The latter experimenter found that the 
e. mn. f. was proportional to the square root of the in- 
tensity of the light. He also observed that the orange- 
yellow of the prismatic spectrum produced the great- 
est effect, whereas the yellow-green and green rays of 
the diffraction spectrum gave the maximum e. w. f. 
Comparing these results with Langley’s observations 
on the energy of the spectrum, it would appear that 
the e. m. f. bears no relation to the maximum energy 
falling on the surfaces. Speaking of the cause of the 
phenomena, he said the electrolytic idea of Von U!- 
janin seemed inapplicable to Professor Minchin's re- 
sults, and he inquired whether a mixture of selenium 
and aluminum would undergo a gradual change by 
exposure to light. 

Dr. Gladstone said such a change, if it occurred, 
would be very slow, for nearly all difficult chemical reac- 
tions take time to complete. The fading of colors was 
adduced as an instance of slow chemical change pro- 
duced by light. 

Dr. Waller thought the subject might throw light 
on the changes occurring in the retina, and asked if it 
was possible to separate thermo-electric and photo- 
chemical effects. 

Dr. Burton said he had suggested that the action of 
light on the retina was a photo-chemical one some 
time ago, but hitherto it had been difficult to obtain 
substances sensitive to any but the blue and violet 
rays, whereas the eye was most sensitive to green and 
yellow light. In the photo-electric batteries, however, 
the e. m.f. may generate a current, and therefore 
energy, and the important question seemed to be— 
Where does this energy come from? Is a chemical 
change precipitated by the action of light, or does a 
direct conversion of light into electric energy occur ?/ 

Professor Minchin, in his reply, said he thought his 
cells really transformed the incident energy. They 
were usually kept on open circuit, and there appeared 
to be no deterioration with time, the only change be- 
ing a sluggishness in developing their maximum e. m. f. 

— Oo -O-OO 
Origin of the Word Bronze. 

From an examination of texts due to the Greek al- 
chemists, extracted from a document of the 16th cen- 
tury, Mr. Berthelot came to the conclusion, especially 
after comparing them with certain passages in Pliny 
the elder, that the name of bronze was derived from 
the city of Brundusium, the seat of certain manufac- 
tures in whieh this alloy was employed. Now, Mr. 
Berthelot has found a text that is more ancient by 
three centuries (for it dates back to the time of Charle- 
magne), and the indications of which are still more de- 
cisive. It is a question ofa MS. foand in the library of 
the chapter of the Canons of Luynes, and reproduced 
by Maratori in his Antiquitates Italie. In the Latin 
text it is expressly specified as ‘* Composition of Brin- 
disi :” Copper two parts, lead one part, tin one part—a 
traditional formula that has come down to our time. 
It would, then, seem indeed as if the word bronze was 
derived from the city of Brindisi, where bronze was 
manufactured on a large scale.—La Genie Civil. 
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CHURCH ACOUSTICS.* 

An examination of several church auditoriums was 
made recently with a view, to determine whether any 
general principles could be discovered, appertaining 
to the acoustic qualities of a hall for public speaking, 
and also any special acoustic features that might re- 
veal themselves in the particular rooms examined. 

It was assumed that fora hall of good acoustic quali- 
ties : 


(a) A low sound from the speaker should be audible 
in every part of the room. 

(6) A sound from any part of the room should not be 
readily heard at the speaker's desk. 

(c) The sound that is readily re-enforced by the re- 
sonance of the room should be as nearly as possible 
the piteh of the speaker’s voice when used without 
effort. 

(ad) There should not be such effect of resonance or 
of echoes as to render rapid speaking indistinct or 
confused. 

Five churches in Brooklyn were examined, and in 
each case the tests were made with reference to the 
four points named. 

These tests were necessarily made when the rooms 
were unoccupied, and in consequence they did not per- 
fectly represent the conditions met with when occu- 
pied by an audience, but some additional observations 
were wade during church services in regard to the 
third and fourth points. As all the rooms were exam- 
ined under similar conditions, the results justified a 
comparison of the five among themselves. Probably 
ihe greatest acoustic difference between a well filled 
auditorium and an empty one is in the echoes and the 
related effects of resonance, 

To make the test of the effortjrequired to produce a 
sound at one point which should be of a definite in- 
tensity at another point, the lowest sound that could 
be perceived plainly by a listener was the standard 
to be reached. 

To a small trumpet, a reed instrument, of the key of 
F, which was near the note in each case to which the 
rooms resounded readily, was affixed a siphon manome- 
ter, which indicated the pressure of the air producing 
the sound of the instrument. It was shown by theory 
that the intensity of the sound at the instrument 
would be proportional to the pressure thus indicated, 
and preliminary experiments were made with the ap- 
paratus, which proved the practice to be fairly in ac- 
eord with the theory. The force required, then, to 
wake a sound just audible at various points, with the 
trumpet ata given station, was read off by the experi- 
menter, from the seale of the gauge, in millimeters of 
the difference of level of water in the two arms of the 
U shaped gauge. The pressure requisite to make an 
audible sound with the listener close by the instru- 
ment was in each case first observed, and then the ex- 
cess of pressure over this for other points was re- 
corded. 

The trumpet was then gently sounded at the pulpit, 
the pressure of the air being increased until the sound 
could be heard by the listener, in successive positions 
throughout the room. The location and dis- 
tances of the points were recorded, as also the 
corresponding pressures requisite for each. 
These gave the data for the first point to be 
considered. 

The listener, taking his place at the pulpit, 
while the trampet was sounded at various 
places in the room, gave the data in the same 
manner for the second point. 

A few trials with the voice determined the 
tone to which the room resounded forcibly, 
and the pitch as determined by a tuning fork 
was noted for comparison, later, with the tone 
of the preachers in conducting services. 

For the fourth point, the listener was sta- 
tioned successively at various places, and the 
speaker at the pulpit read unfamiliar passages, 
in the resonance key as already determined, 
with various degrees of rapidity, and noted the 
rate of reading at which confusion was experi- 
enced by the listener. 

The five auditoriums ranged in extreme di- 
wensions from about 50 feet by 70 feet to 95 feet 
by 102 feet, and in seating capacity from 800 to 
2,200, and were diverse in architectural style. 
Under the examination each readily displayed its own 
acoustic peculiarities. 

The accompanying diagram and tables of the room 
No. 8 will serve as an example. In addition to the 
floor plan, it is necessary to understand the form of 
the ceiling in order to interpret the results. CCCC are 
colamns four feet in diameter, from which, at a height 
of about twelve feet, rise circular arches, forming a 
transverse arch across the front and rear portions 
of the auditorium and a corresponding one along each 
side, with smaller arches at the corners. Above the 
central part of the room rise from the columns the four 
corners of a square dome or lantern, with a flat top 
at a considerable height above the crowns of the four 
arches. In the center hangs a large chandelier. It is 


* Abstract of a paper read before the Department of Physics in the 
Brooklyn Institute, January 29, 1891. By Prof. D. W. Hering. 
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the fourth column in each of the tables that is signifi- 
cant, as it shows the additional pressure upon the reed 
of the trumpet requisite to make a sound audible at va- 
rious points in the room, as compared with that close 
at hand. It shows whatever of irregularity exists in 
any one hall. as well as the actual pressure required in 
the different cases. In No. 3 the pressure is seen to 
be irregular, ranging from 0 to 6 mm. of water, with an 
average value of 37mm. It is not, however, so impor- 
tant that these numbers should be small as that they 
should be uniform. 


In No. 1 they ranged from 0 to 1, with an average of 02 mm, 


In No.3 “* “ “ Oto 2, . o “1 “ 
InNo3 “ “* ong © Oo ® “a. > 
In No.4 * “ “ 9to4, “ « “on “ 
InNo5 “ “* Oto4 “4% « “oo « 


Rererring again to the first table of No. 3, the effect 
at 7, 8, and 21 is in striking contrast to that at 6, 19, and 
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ROOM No, 3. 





20, as shown by column 4. Positions 8 and 21 are 
under the arches whose axis is transverse to the church, 
and slightly forward of the axis; 19 and 6 are at the 
same distance from the pulpit, but are under the lan- 
tern. 

Looking at the table of the “ reverse series,” it is 

seen that in most of the positions a less force is needed 
to produce a sound that would be audible at the pul- 
pit than in the direct order. This peculiarity showed 
itself in every one of the rooms, and in a marked de- 
gree. 
In No. 2, however, when the trumpet was sounded 
at the organ, which was to the rear and above the 
preacher, no increase of pressure could be detected, to 
be heard at the center of the room and at the farthest 
position, a distance of seventy-five feet. 

The wost difficult feature to deal with, in the 
acoustics of an auditorium, is the so-called echo. It is 
questionable whether all cases of such effects are 
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distances for a direct anda reflected sound must be 
more than 110 feet, for interference. In a forward and 
back line of transmission, the hall would have to be 55 
feet long to produce an echo, and if the rate of speak- 
ing were so deliberate as to permit one-fifth of a second 
interval between articulate sounds, no interference by 
reason of an echo from the front or back would oceur, 
unless the hall were at least 110 feet long. In the five 
instances here presented, the lengths ranged from 70 
feet to 102 feet, and in each it was possible to produce 
confusion by an echo, but the echo was subject to 
modifying influences that in several instances could be 
clearly recognized. A hearer may be so placed that 
the direct sound is greatly obstructed while the reflect- 
ed has a clear pathway, and so may be the stronger. 
This was especially noticeable in room No. 3, at the 
positions numbered 28 and 29. 

The key to which a hall readily resounds, by reason 
of its size and proportions, is the pitch at which the 
sound of least intensity can be heard throughout the 





genuine echoes. Still, the effect, if detrimental to dis- 





HERING’S PHONOMETER. 


tinctness, is objectionable by whatever name it may be 
known. 

An echo is the repetition of a sound by reflection, to 
a hearer, after an interval of time long enough to 
permit him to distinguish the second sound from the 
first. The usual limit of time allowed for thus distin- 
guishing two articulate expressions is one tenth of a 
second, and in this length of time a sound will travel 
110 to 115 feet. Unless, therefore, the reflected sound 
has traveled’110 feet further than the direct sound, it 
will cause no confusion to the hearer. Whether it will 
prove objectionable depends also upon its intensity, 
when it does reach him. The intensity decreases with 
increase of distance, and also with the number of re- 
flections the sound has undergone. But, if the rate of 
speaking is less than ten syllables to a second, which 
may be taken as a maximam, then the difference of 





room. It is also just the tone in which the echo is likely 
to be annoying. Hence it is in this tone that 
the orator has least propriety in speaking loud- 
ly. Thusin the room No. 4, which was nearly 
square, and with a flat ceiling broken in sur 
face by girders running both longitudinally 
and transversely, the echo became perceptible 
only with words nearly in the keynote of the 
church. It was noticeable that in each andi- 
torium, with a congregation present, the pre- 
vailing note of the speaker’s voice was from a 
half to a whole tone lower than the resonance 
key of the room when empty. 

In room No. 4, the galleries extending along 
each side and across the end, with their col- 
umns and rising tiers of oecupants, together 
with the organ behind the speaker, destroy the 
forms of the sound waves, both incident and 
reflected, and defeat the echo. In No. 5, the 
organ, with its corrugated front, and gallery at 
the entrance, and the forest of columus about 
the pulpit at the end of the bail accomplish the 
same for the medial portion, and the pendent 
lamps probably assist lateraily. A placing of 
the organ in Nos. 1 and 2 as in No. 4 is doubt- 
less beneficial. In No. 3 there is nothing but 
one chandelier to do good, while the apeaker has 
an elastic glass partition behind him to heighten in- 
stead of defeat the second reflection. 

Plainly, little genefalization is possible from so few 
instances. So far as they doshow anything in common, 
we might say that a position near a wall is likely to be 
a better place for hearing than the center of the room; 
that in all the instances here presented, the place oc- 
cupied by the preacher was superior for hearing 
sounds throughout the room to nearly every place in 
the room for listening to sounds from the pulpit. Also, 
that any arrangement of ceiling or wall that tends to 
focus the sounds by reflection excites thereby in- 
equalities in the acoustic merits of the auditorium. 
Such are especially spherical domes, and arched ceilings 
across the room. This was exemplified in No. 2, No 
3 and No. 5. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 

Fesp WatkER Hxarer. — Loveatus 
Norton, Eecanaba, Mich. This invention is designed 


to ntilize the exhanst steam of locomotives to heat the 
water before it enters the boiler, there being provided 


for this purpose in advance of the emoke chamber a 
eapplemental chamber with the bottom of which the ex- 
hanst communicates, the feed water pipe being extend- 
ed through aod having a coil located in the supplemen- 
tal chamber 

Rop Packryve.—James Walker, | 


London, England. This is a packing formed of metal 
and sebestos or other fibrous strands, interwoven into a 


other fibrous plants, cleaning the fiber of woody matter 
and rendering it smooth. 


Fine Currive Macuryg. — Julius 
Erleowein, Edenkoben, Germany. Combined with an 
automatic feeding mechanism is a device for holding a 
| cutter, a mechanism to intensify the blow, a screw gear 
which operates the automatic cutting mechanism, and 
| causes the cuts to be wider in the center, in connection 
| with a table and carriage which operate automatically, 
and enable the serrations in the files to be cut at any 
desired angle. 


MIDDLINGS PURIFIER AND Dust CoL- 
| Leotorn,—Ferdinand C, Miller and John H. Walker, 
| Oregon City, Oregon. This invention covers novel 
details and combinations of parts in a machine designed 
to effectively purify and grade middilings, and at the 
same time collect al) separated dust and other impuri- 
tres, the middlings not being subjected to any harsh 
treatment so as to become floured or broken. 


LuMBER DRESSING MACHINE.—Robert 
L. Patterson, Wellington, Kansas. This machine has 
a wheeled frame with a vertica! shaft carrying a dress. 


| 


| ing head, in connection with a clamping frame and 


improvements on a former patented invention of the | longitudinal track, for d ing floors or the surface of 


sheet and folded beilows-like into layers, with metallic 
pins embedded in the packing and exposed on its work- 
ing face, the foids to open to the steam, making a pack- 
ing of great elasticity, designed to resist the heat of 
high pressure steam in triple expansion engines. 
Hypraviic Press Pumpine ENGINE 
Govensine Gean.—Charies Davy, Sheffield, England. 
Two patents have been granted this inventor, covering 
same inventor, for controiling the speed of the engines | 
of a press for forging or other purposes where the | 
water is pumped against a variable resistance, the 
being combined with the steam regulating valve a 


pressure opposed 
a hand lever 


plunger acted on by the hydraniic 


to the engines and opposed by a spring 


heing pivoted to the plunger and connected to the valve, 
with an adjustabie stop, or counected to the valve and 
working in a slot in the plunger, whereby the move- 


ment of the valve beyond a certain point is dependent 
on the pesttion of the pianger and the movement of the 
lever, while the valve may be cloeed independently of 
the position of the plunger. 


Electrical, 


TELEGRAPH TRANSMITTER. — Samuel 
W. Smith, New York city. This device has a revola- 


bie shaft carrying sending mechanism, with means for 
closing the circuit through the shaft pinion and send- 
ing mechanism, and other novel features, affording a 
separate tranemitter for each letter, so that a key may 
he operated to send one letter before the movement of a 


preceding key is completed, thas facilitatung the rapid 


sending of meseages. 
ANNUNCIATOR AND INDICATOR.—John 

KB. A. Miller, San Pranciec« The mechanism be- 
es and the annunciator bell 
thie invention, is such that 
or malo signal circuit will 


. a 
tween the indicating devi 
and battery, provided by 
the closing of the external 
operate to close the short annunciator circuit and cause 
the bell to eound until the short circuit is broken, 





Rellway Appliances, 


Car Covupiine.—Chaancey W. Smith, 
brush Creek, Iowa. The drawhead of this device hasan 
offset with a beveled hood In which a lift arm is pivoted 
having » recess in which the coupling pin is pivoted, in 
connection with a spring and means of releasing the 
pin, the coupling being automatic, while uncoupling is 
effected from the top or side of the car, and the im- 
proved coupler being adapted for use with the old style 
of link coupler. 


Car Covuptiye.—Francis A. Johnson, 
Powhatan, Ark. The drawhead of this coupling has 
traneverecty sliding spring-preesed plaics in connection 
with vertically reciprocating bars and a rocking lever, 
to control the engagement of an arrow-headed coupling 
link by the plates, the device being simple in construc- 
tion, and adapted to couple care of varying heights 
without requiring the operator to step between the cars 


RarILway AXLE Box. — Louis Ellert, 
New York City. Combined with a box shell with a 
tapered recess across ite inner end iss leather packing 
joint apertored to fit tighdy on the journal, and split to 


receive a wedge from below, making an improved 


metallic bearing with lubricating device, and method of | 


sealing the apertore when the journal end of the axle 
penetrates the box. 

Ratz Brake. Albert M. Perry, 
Richmond, Va. This is an inexpensive and easily ap- 
plied device, with which the wear wil! be opon the rail 
instead of apon the whee!, the invention consisting of 


an arm carrying « brake shoe at its oater end, the arm | 


being fulcrumed loosely on the car axle, and ite raising 
and lowering being controjied from the ordinary brake 


mechanism 

RAILROAD FrRoG. ~ Mason A Dudley, 
Ruffalo Forge, Va. This invention relates particularly 
to a spring frog designed to be safe at all times, whether 
ali the parts are in proper working order or not, and 


provides a fixed wing rail bencath which is a sliding | 


plate carry'ng a movable wiog rail, the plate being 
adapted to be sprung outwardly when the wheel pasecs. 


Carn Traysom Lirrer.—John L. 
Raker, Greensborongh, N.C. Combined with « series 
of pivoted ventilating windows are horizontal shifting 
bare with chains or corde connecting the bars and the 
window bolts, and other novel features, whereby all the 
windows on both sides of the clear story of a railway 
cosch may be simu!teneousiy opened or closed, 


ELEVATED RarILRoap. — David B. 
Weaver, Hopewell, Pa. Thies tovention coversa plan 
for en cable, elevated road, in which the ope- 
rator starts @ motor rotating s dram to wind ap part of 
the cable to propel the car, the invention covering novel 
details and combinations of parte designed to afford 
means of rapid transit at a low coet. 


electric, 





Mechanical, 


MacHuine. — J ose 
Cuba. Oombined with 


DECORTICATING 
Gerecia Hernandes, Havana 


reciprocating double knives i* a fixed and a movable 
preeser har, and intermittent feed rollers arranged after 
novel plan, with other distinctive features, the ma- 
chine being designed to break ramie, jute, hemp, and 


lumber, the faces and edges of the wood being conve- 
niently and effectively dressed with knives or with sand- 
paper or emery, the dressing head being revolved by 
operating a crank. 


BorRING MACHINE.—George L. Camp- 
bell, Williamsport, Pa. This is a machine specially 
designed for conveniently boring holes in joists of a 
ceiling or floor for the passage of concealed electric 
wires, being a hand implement in which is a boring bit 
and operating mechanism mounted in an open two-part 
frame, 


BORING AND MORTISING MACHINE.— 
William C, and John A. Aycock, Griffin, Ga. This is 
an improvement on a former patented invention of the 
same inventors for a blind stile boring machine, with 
which a mortising machine is so combined as to rapidly 
and automatically bore the apertares and make the 
mortises at the same time, a rotary boring bit passing 
throngh a reciprocating non-rotary hollow mortising 
tool, with means for independently reciprocating the 
bit. 

Brick Kiny.—John B. Griswold, 
Zanesville, Ohio. This invention covers an improve- 
ment on a former patented invention of the same in- 
ventor, the kiln being designed to effect a thorough 
combastion of the fuel and gases, and the arrangement 
being such that the products of combustion enter at the 
top or bottom, while alternate direct or indirect 
draughts may be used, and the heat can be quickly di- 
rectedjto any part of the kiln, and cut off at other parts, 
or sent through the kiln at different angles, 


CALCINING CEMENT. — Paul Krott- 
naurer, White Hall, Pa. This invention provides an 
improved kiln for the continuous burning of cement or 
lime, designed to economize fuel, prevent slagging ad- 
hesion of material on the wall of the combustion 
chamber, and utilize escaping heat to generate steam 
employed in the burning process and for general uses. 


SanpD ScrREEN.—Charles Prescott and 
Moses H. Bennett, Fairmount, Neb. The frame of this 
screen has a circular opening in its front through which 
projects a double angle bracket forming one of the 
bearings of a shaft carrying a rotary screen revolved by 
a crank arm, whereby fine sand may be quickly sep- 
arated from coarser materials, gravel, etc. 





Agricultural, 


PLOW AND FERTILIZER DISTRIBUTER. 
-William F. Moss, Fitzpatrick’s, Ala. This is a com- 





| bination machine in which the hopper box is self-ad- 


justing for height on the plow, and a distributer roller 
is revolved as the plow moves forward, spring plates in 
the hopper box contacting with grooves in the roller, 
whereby the fertilizer is distributed as a growing crop 
is cultivated, or a powdered fertilizing compound may 
be thoroughly mixed with the soil. 


PowDER DISTRIBUTER. — Merritt C. 
Barden, West Pawlet, Vt. This is a device to be car- 
ried by hand, consisting of a cylindrical receiver with 
central bottom aperture, velow which is retained a pan 
with suitable holes in its bottom, the receiver delivering 
the powder on the screen-like bottom of the pan, from 
which it is sifted by agitating the pan. 

BuTTeER WoRKER. — Thomas M uir, 
Margaretville, N. Y. This invention covers an improve- 
ment on a former patented invention of the same inven- 
tor for a butter worker which 1s simple and durabie in 





construction and not liable to get out of order by 
warping, leakage or other causes, the invention cover- 
ing various novel details and combinations of parts, 





Miscellaneous, 


CALENDAR.—James D. Watters, Belair, 
Md. This is an improved universal calendar composed 
| of three sections, the second turning within the first, and 
the third within the second, the first section having the 
dominical letters, with the names of the months ar- 
ranged in relation thereto, a movable disk registering 
therewith the days of the week, and another movable 
disk registering the days of the month with the days of 
the week. , 


Twink REEL.—John B. Holmes, New 
York City. This invention provides a frame with 
swinging arme to support a spool or bali of twine in 
such way as to readily give off only the desired amount 
of twine require! at a time, a retainer preventing fuar- 
ther unwinding and tangling. 


Boot or SHor CaAsE. — Simon F. 
Frazier, Quenemo, Kaneas. Thie case has a series of 
guides or stripe centrally pivoted, with an adjustable 
partition held in side pleces, the invention being 
designed to afford a neat and inexpensive case which 
will bold the boots in place against falling when one or 
more pairs have been removed, without inereasing the 
size of the bos. 





STRAP AND BUCKLE SHIELD.—George 
H, Nicholls, Galveston, Texas. This shield is made of 
a flat elongated plate with a slot near its center, two 
pairs of limbs from the side edges of the plate being 
adapted to loosely clasp a strap, the shield being readily 
adjustable, and designed to prevent the ordinary wear 
on a strap resalting from the action of the buckle. 


Stove PIPE FASTENER. — Frank A. 
Snow, David City, Neb. This is a clamp for use at the 
chimney fine, and capable of longitudinal adjustment, 
so that the device may be applied to walls of different 
thicknesses, to receive the pipe in position, the same 
size fastener being applicable to stove or furnace pipes 
of different sizes, and no special tools being needed. 


BRACKET BED. — Thomas E. Smith, 
New Castle, Pa. This is a device by which a crib may 
be readily attached to or detached from a regular bed- 
stead, the crib having transverse spring bars adapted 
to pass through bearings on the bedstead, and a longi- 
tudinal bearing adjustably secured to the free ends of 
the spring bars, the crib being permitted to swing up 
and down freely. 


CARRIER AND CLEANER. — Jacob H. 
R. Wendel, Harrisburg, Pa. This invention consists of 
a shaft mounted to tarn in a handle, and carrying a 
brush and adjustable arma, by which cuspidores and 
similar articles may be conveniently carried from place 
to place and cleaned by the brush without soiling the 
hands or clothes. 


Toy. — Sadie F. Simpson, Saxonville, 
Mase. This device consists of separated teething rings, 
of rubber, ivory, or other suitable material, a hollow 
handle uniting the rings, and there being a rattling 
device within the handle. 

Nors.—Copies of any of the above patents will be 
furnished by Mann & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
a 


NEW BOOKS AND PUBLICATIONS, 


TRIPLE EXPANSION ENGINES AND EN- 
GINE TRIALS. By Professor Osborne 
Reynolds. New York: D. Van Nos- 
trand Company. 1890. Pp. iv, 191. 
Price 50 cents. 

This little work of the Van Nostrand Science Series 
gives the results of tesis with especial engines at the 
Owens College, Massachusetts, laboratory. While the 
engines were built for work, they were also especially 
designed to facilitate tests by the students and pro- 
fessors of the college. The results of such tests are 
written here, with a discussion on the same when the 
paper was read before the engineering society. 


A DrscrRIPTIVE TREATISE ON Con- 
STRUCTIVKE STEAM ENGINEERING, 
EMBRACING ENGINES, PUMPS, AND 
BoILERS By Jay M. Whitham. 
New York : John Wiley & Sons. 1891. 
Pp. vi, 900. Price $10. 


The title of this book sufficiently tells its scope, 
which is the constructive features of steam engineer- 
ing as regards engines and boilers, with their acces- 
sories and appendages. The various types of en- 
gines are classified, and the subjects of heat and steam 
with thermometers and calorimeters are discussed, and 
the subject of design occupies most of the rest of the 
book. The work is profusely illustrated with cuts show- 
ing actual practice of all of.the best firms of engine 
makers, boiler manufacturers and others, while the 
diagrams of indicators, tables of constants, etc., add 
largely to the theoretical value of the book. 





THOMAS JEFFERSON'S VIEWS ON PUBLIC 
EpvucaTiIon. By John C. Henderson. 
New York and London: G. P. Put- 
nam’s Sons. 1890. Pp. viii, 387. 
Price $1.75. 

The thoughts of the founder of the United States gov- 
ernment upon the necessity of education for the people, 
as here presented, are of unusual value at the present 
time, when so mach attention and discussion is lavished 
apon educational subjects. The present work is princi- 
pally made up of extracts from Thomas Jefferson's writ- 
ings and his views on the imperative necessity of edu- 
cation for youth. A chapter is devoted to ** Our Col- 
ored Brethren,” which, of course, applies to modern 
times and is only indirectly referred to Jefferson's 
theories. Finally, a Jeffersonian amendment to the 
constitution is proposed and enlarged upon in a special 
chapter. 


TRANSACTIONS OF THE KANSAS STATE 
HISTORICAL SOCIETY, EMBRACING 
THE FirraH AND SIxTH BIENNIAL 
REPORTS, 1886-1888. Vol. iv. Topeka. 
1890. Pp. 819. 


A great portion of the most stirring period of Kansas 
history is incladed in this volume of Transactions of 
the Kansas Historical Society, which is largely devoted 
to the reproduction of the official correspondence per- 
taining to the office of governor of Kansas Territory 
in 1856 and 1857. It isa very valuable contribation to 
recent American history and will be welcomed by many 
stadents of this department, in which the students are 
becoming more numerous every year. The alphabeti- 
cal index of 60 pages, containing almost every name in 
the entire volume, as well as the subjects, isa great 
addition. 


A SHort Course OF EXPERIMENTS IN 
PHYSICAL MEASUREMENT. By Har- 
old Whiting. In four parts. Part 
Il. Sound, Dynamics, Magnetism 
and Electricity. Cambridge: John 
Wilson & Son. 1891. Pp. vii, 583. 


The physics of to-day is really the “science of 
measurement,” a term originally applied to electricity 
only. The present work is an excellent contribution 
to the “ science of measurement” in sound, dynamics, 
macnetiem, and electricity. It is a continuation, and 
forms the second part of a treatise on the measurements 
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the apparatus and experiments shown are such as are 

peculiarly suited for work in what has been termed the 

new physics. 

WAR AND THE WEATHER. By Edward 
Powers. Delavan, Wis. 1890. Pp. 
202. Price $1. 

A theory has long been held that cannonading pro- 
duces rain. In“ War and Weather" the subject is re- 
viewed, with many opinions from different military au- 
thorities as to the water supply of the country, with sug- 
gestions as to the production of rainfall artificially for 
the fertilization of large areas of the country. 


INCANDESCENT ELEcTRIC LIGHTING. A 
practical +4 9 of the Edison 
system. By L. H. Latimer. To which 
is added the design and operation of 
incandescent stations. By G. J. Field. 
And a paper on the maximum effi- 
ciency of incandescent lamps. By 
John W. Howell. New York: D. 
Van Nostrand Company. 1890. 

140. Price 50 cents. 

The Edison system has now become recognized as 
the jeading low tension lighting syetem of this country. 
The present work, treating of the genera! condition of 
the system and the manufacture and efficiency of in- 
candescent lamps, is an extremely interesting contri- 
bation to the subject and, we have no doubt, will be 
appreciated by a large clientage. The book is fully 
illustrated by engravings and diagrams relating to the 
subject. 

The Campbell & Zell Company, of Bal- 
timore, Md., have just issued a handsomely illustrated 
catalogue of the Zell improved water tube boiler, which 
hasan established record as a safe, economical, and 
efficient steam producer. A contract has recently been 
awarded the company for a 600 horse power boiler for 
the Metropolitan Railroad Co., of Washington, D. C. 


The special machinery and machine 
tools made by the Dwight Slate Machine Co., of Hart- 
ford, Conn., are described in a neat illustrated cata- 
logue issued by the company. Many kinds of drills 
are shown, fine engine and bench lathes, cutter and 
reamer grinders, plain and nut milling machines, screw 
slotting machines, marking machines, cut-off tools, 
chucks, etc., all of a standard excellence in quality of 
material used and accuracy of workmanship. 


SCIENTIFIC AMERICAN 
BUILDING EDITION. 


MARCH NUMBER.—(No. 65.) 


TABLE OF CONTENTS. 

1. Plate in colors showing the residence of P. H. 
Hodges, at Stratford, Conn. Perspective view, 
floor plans, etc. Cost complete $8,000, 

2. Handsome colored plate of an elegant residence in 
Riverside Park, New York City. Floor plans, per- 
spective elevation, etc, Cost $30,000. 

3. Residence at Bridgeport, Conn. Perspective view, 
floor plans, etc. Cost about $7,000. 

4. Handsome residence of Mr. F. Chamberlain, at Hart- 
ford, Conn. Francis H. Kimball,of New York 
City, architect. Floor plans, perspective eleva- 
tion, etc. Cost $60,000 complete. 

5. Illustrations of two attractive semi-detached houses 
erected for Mr. A. L. Pennock, at Philadelphia, 
Pa. Floor plans and perspective. Approximate 
cost $15,000 each. F. U. Beal, New York, 
architect. 

6. Floor plans and photographic view of a residence at 
Edgecombe Court, Chicago, Ill. Estimated cost 
$5,400. 

7. A pillar cottage erected for Mr. G. W. Childs, at 
Wayne, Pa. Cost $6,000 complete. Perspective 
and floor plans. 

8. Handsome residence at Hartford, Conn., W. B. 
Tubbey, architect, New York. Cost $19,000 com- 
plete. Floor plans and perspective. 

9. Two floor plans and photographic view of an attrac- 
tive residence at Austin, Chicago, Ill. Estimated 
cost $7,000, 

10. A very convenient and attractive suburban cottage 
of modern design, erected for Mr. E. W. Given, 
at Mont Rose, Orange, N. J. Cost $5,500 com- 
plete. Messrs. Rossiter & Wright, architects, 
New York. Floor plans and perspective. 

11. Residence at Alexander Avenue, Buena Park, 
Chicago, Estimated cost $5,000 complete. Plans 
and photographic view. 

12. Photographic perspective view of the residence of 
Mr. Frank Crowell, Minneapolis, Minn. F. E. 
Joralemon, architect. 

13. Miscellaneous contents : Preserving smoke pipes 
from rust.—Door hanging, illustrated with 6 
figures.—Safe construction of buildings, illustrat- 
ed with 5 figures.—Improved blind slat planing 
machine, illustrated. — Seamless copper house 
boiler, illustrated. —Best quality of roofing tin 
plate —Blower engines of the Galena.—An effi- 
cient sandpapering machine, illustrated. — The 
“Hero” spring hinge, illustrated.—The Duplex 
joist hanger. 


The Scientific American Architects and Builders 
Edition is isened monthly. $2.50 a year. Single copies, 
% cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine oF ARCHITEC- 
tuRg, richly adorned with elegant plates in colors and 
with fine engravings, ilinstrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Lanezst CracvuLa TION 
of any Architectural publication in the world. Sold by 
all newsdealers. 
MUNN & CO., Pus.isHenrs, 

361 Broadway, New York. 
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Business and Personal. 


The charge for Insertion under Uus head is One Doilar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue. 


‘For Sale—New and second hand iron-working ma- 
chinery. Prompt delivery. W. P. Davis, Rochester, N.Y. 


Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J 
Barrel, Keg, and Hogshead Machinery. See adv. p. 30. 
For best hoisting engine. J.S.Mundy, Newark, N. J. 


Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, Ill. 155 machines in satisfactory use. 


The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, % Columbia St., New York. 


Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 


“ How to Keep Boilers Clean.” Send your address 
for free % p. book. Jas. C. Hotchkiss, 120 Liberty St., N. Y. 


Billings’ Patent Adjustable Tap and Reamer Wrench- 
s. Bronze Forgings. Billings & Spencer Co., Hartford, 
Conn. 


Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son’s Shafting 
Works, Drinker 8t., Philadelphia, Pa. 


For low prices on Iron Pipe, Valves, Gates, Fittings, 
lron and Brass Castings, and Plumbers’ Supplies, write 
A. & W. 8. Carr Co., 138 and 140 Centre St., New York. 


The best book for electricians and beginners in elec- 
tricity is“ Experimental Science,” by Geo. M. Hopkins. 
By mail, $4; Munn & Co., publishers, 361 Broadway, N. Y. 


The Dwight Slate Machine Co., of Hartford, Conn., 
make the most extensive line of hand, foot, and auto- 
matic feed drills for light work, 3 in. holes and leas. 1891 
catalogue free. 

2" Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 


Bees Qhoeres 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany al! letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to —— | articles or answers should 

give date of paper — 4 y or number of question. 

uiries not answe in reasonable time should 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to — to all either by letter 
or in this department, each muet take his turn. 

Special Written Information on matters of 
— rather than general interest cannot be 

ted without remuneration. 

Scientific American oaegpente referred 
to may be had at the office. ice 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 

Minerals sent for examination should be distinctly 
marked or labeled. 




















(2879) R. L. N. writes: 1. I have a very 
fine meerschaum pipe that has become bruised and 
scratched; how can I repolish it? A, For your meer- 
schaum apply ordinary polishing processes, sand paper 
of progressive fineness, and fine crocus or rotten-stone 
eventually, 2. Ihave alsoan old violin that I would 
like to scrape and restain and varnieh. What is the 
stain that putssuch a rich color on violins? A. For 
staining a violin red dragon's blood may be used or red 
sanders wood. For yellow, aloes, annatto, gamboge, 
turmeric or saffron, dissolve in alcohol, filtering if neces- 
sary, and apply. The reds and yellows are to be mixed 
to suit the taste. There are many formulas for var- 
nishes. One is fused amber 2 ounces, turpentine 5 
ounces, drying linseed oil 5 ounces; dissolve by heat. 
For spirit varnish the following is a representative 
formula: Mastic and sandarac, of each 1 drachm,|ac 644 
drachms, alcohol 5 fil. oz. It is no easy matter to var- 
nish a violin successfully. Some makers apply no stain, 
but ase colored varnish. The above colors may be used 
in the spirit varnish, A large namber of coats are given 
and each coat is rubbed down with ground pumice and 
water or with fine sand paper. 


(2880) C. A. A. says: I noticed a query 
in the issue of November 8, 1°90, page 299, query 
2558, a statement that a boat 25 or 30 feet long would 
not go mach more than 10 miles an hour. 1. Why will 
not a boat of that size go 16 knots an hour as well as a 
5,000 ton steamer, with the same propeller of horse 
power? A, Small boats as well as large ones have their 
propelling power proportioned to the use that the boat 
is made for. If carrying capacity is sacrificed, great 
speed may be obtained. 2. Will not the same.sized boat 
go faster with side wheels than with a propeller with 
the same horse power? A. There is but little difference 
between side wheels and propellers in still water. There 
is no reason why small boats should make as high 
speed asVarge ones. The conditions of resistance and 
power are not the same. A small boat cannot carry as 
great power in proportion to tonnage, with best lines for 
speed, as large ones. 


(2881) E. 8. L. asks whether tallow can 
be deodorized, and whether, by doing so, the lubricat- 
ing qualities of the tallow would be preserved or lost? 
A. See query 2878. The lubricating qualities would re- 
main, but the traces of acid it would retain might do 
Much harm, 


(2882) W. F. W. says: I have a six-cell 
plange battery, capacity of each cell 80 cubic inches, 
size of zinc plates 3x5 inCaag, fve-sixteenths inch thick, 
one zine and twocarbons in tach cell. 1. What is its 
voltage? A. At thestart about i volts, rapidly ran- 
ning down to 6 or 8 volts, 2. What cacdle power lamp, 
and of what voliage will it ron Most successfully for 
one hour, for two hours, for three hours? A. Use an 
8 volt lamp. 3. Will the light fail much at the end of 
times mentioned? A. Yes; it will ran down rapidly. 
4. What are the iatest opinions of the best anthorities 
regarding the value of Dr. Koch's consumption cure ? 
A. We refer you to our columns for several attounts, 
On the whole, opinions are favorable. 5, Is coteump- 
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contemplating the securing of patents, either at home or | Electric motor, R. W. Traylor.... .............. «. A Printer’s press guide, J. @. & J. A. Boehringer... 447.28 
abroad, are invited to write to this office for prices, — motor or —— dynamo, B. Thom- Sreetns in colors, +4 Sohwensstoes peseee 6,00 
BeSOEeese covesecanoshecegesscoccccececoeces esese nting press, W lawrence...... 7 
which are low, in accordance with the times and our ex- Electric snap switch ». @. ¢. WH art Printing ores, chromatic. A. mai og 3 447,07 
tensi lities for conducting the business. Address subway, y.. rinting presses, registering evice for, J. 
MUNN & CO. oMice SCIENTIFIC AMEWICAN, 901 Broad. | Electrical iranaformer, R Rennedy: = ertey vant. A. Listes... wet ae 
way, New York. monvets or stereotype shells, ‘backing tor, J. urea Pro, ectiles oF shells. nanudeabare of hollow. RB. one 
BD, WEE icceseee. ce, cvenecccedes coce 447,626, 447 o6gbeeRapenees ese ; : AT 
Elevator, T. L. — nenpbesooges cagaesnresore yee ence 47.455 Protector. See Screw protecto 
Engine. ne, ie > cylinders, machine for cnaning, F. L. Bart- 
INDEX OF INVENTIONS | Bozives. cut-off wear for, N.. (Chandler... .-°.-.. » MIE iascetarnacsaneageteseseeseeessessotes 447.455 
Sneipes. arense separator for steam, & wan Puiverizer, &. B. Fra a. he ik is ane ie 
. ee coe - ump a paretes, trac ills 447576 
75 Puzzle, H. Wheeler... ........... ‘ 418 
For which Letters Patent of the : uilting machine, — aeaes pogueandesee eded “ii suit aar +S 
ck 20K rac 
United States were Granted Railway cattie gear, B. Wolhaupter,....... ° . 472% 
Railway. electric, yu Kni Aaht. space saatence 447 082 
Fen Railway signal, Ww Hall.. 447,318 
March 3, 1891. vitth Ral ‘vehicle Ww 4 a sseeeeeneneeereres 447 312 panwas the, K. Robinson. dante?” 4; 856 
je or binder, s ee hk way track gate, , 1ott.... ° ay 
— eee cone ile. csese — 447.568 Railways. trolley for electric, Cavert & Wiswaill.. 4762 
AND EACH BEARING THAT DATE. a, re excapes tt Hh Wilson oss: °C Gare 46: 20 Ram. hydraulic. G. Yeliot * Cie t Bene. vs MT EO 
re extinguish: pares ‘arv 7 go sition finder, BB. 0.0 cr ccceces yh 
scones ‘Spparatan i KE. Pranty ii ae pose. See finrvester reel. ns 
note abou paten a te Bae GTB. «wee ee cee rigerator, aui.. panbece eeecsoee 1 Mth) 
(See aeatet ms  eoptes of these and Any od and. cereal testing case, 3 Wo Ma cosssnese 447.061 Refrigerator 0. Kutsche. Sekniesvketsngens 447 407 
‘olding screen, J. W. Campbell..........-.....0+00+ f Register Veigher register. 
Adding and wetting machine, A. C. Ludiam (r).... 11,147 | Fork guard, 8. Nowilll..............cccce0 cence ennee 47,644 | Registering gate, KE. R. Guerra 47,080 
Adding machine, Beardsley & Hosea 447.457 | Furnaces, ap: us for removing slag from, W. Regulator. See Temperature regulator. Weigher 
Adding machine, D. J. Rowland - Lay EA piceeecesesertarsenss, kan veo oveseeeoee - am a venulator. , w. Be onrane 
° o MOCJ.....6- «02--s urnaces, er for, ewton....... ein support, +. . FIOM... ccccrsccccesscccese 565 
Ashator for kettles oF tanks, J. Hob 66 | Furnaces, steam and air injector fer. | 8. R. Barie.. pr! saes Rheostat, J. O'’Me aegeenvens one 447,404 
Air brake, T. J. Hogam.............00. 7 Gauge for carpentry, M. Cridge................6.05. 604 | Rock drill, A. W. ‘s. z. DW Daw .. 447,066 
Anounciator, electrical, W. E. Cram J Game counter, Vilaseca y Velasco... .............. ua Rock for paving purposes. apparatus for treat ing 
Atom We MMGREED. c0cc cece sccccesesecccossocss 7,500 | Garment clasp, J. H. Mur il oiinih etthetenkaheenes 7.7 viscous, A. _ | Seen eveeee MTT 
Ae ie tess 5 -c0ctecensedsosee «e+» 447,685 | Gas and air mixing apparatas, G. R. Cottrell. 447,28) Roller. See Shade roller. 
Axle bearing, D. W. Copeland. ...... .....-......+ “208 | Gas, apparatus for the manufacture of, P. KE. De Rope hook, J. K. Miller ... eT 
Axie bearing, . BE, CRB... 20. nccccccccce cocccccccooese 7,608 S dinonsce Seawannassses. weestooscosesos guess toe 447,508 | Rotary engine, ‘ww, G. & A. W. Billings , 441,98 
Axle bearing, A. R. ie aint ... 47,514 | Gas meter, ines EER e 447.683 | Rubber boot, W. R. Smith... : 447.497 
xle journal . car, G. N. Sceets........ ones MIST Rule, flexible, Blake, 2d, & Bradiey...............+. 447 057 
tax. See Shoulder strap bag. Sad iron heater, Chable & Roberts... AA 
tag holder, J. M liaday poeienecoanensooascesss ¥e. pa} = iine. W. H. Forker 447,723 
Ballast load parat t Simmons, e as ( 
1 ~ nding apparatus. Butler & — : ° se G Bate or vo noe oe ese 7.488 
Banner, H. W. Mundhenk............ eoeorecccoocese “4 ety —. ne, Perry.... Als 
far. Detector nd nue maker, automatic, G. D. 
fearing, G. H. Ziemier............-csescee seeeee nee 447 388 7 se et al $6ensedee . 447.343 
fe , H. has ea pacccoceces Glove fastening, nm D. Shipman eese,, 440.900 Band band. het Wi 2, ia.8 
ser stg, 0.  Zwietuse peegase ra8 Gong, alarm, N. J. Busby.. M7 58T, ¢ fia Sand band, fe SED ccenaliitietienen “iw 
tell pull, e lectrical door, be iW. Cleveland by scouring mgerine. LA. E. Sibley” apebece br Se Sash fastener. I. Giles ; oa 404 
n separator. F. . wees + a eee ° s,bee 
Nevele. V3 rr more p sinew pg! — iy J. CO. WeaGeae®. ..0000..2-ccccccsces 447,506 | Saw setting and indicating device, A. Harman. 447 322 
Ga vard. Railway cattle guard. Scaie board dishes, machine for , eel ans 
we ean. sitomatics wit 8. Maxi sania saanert 47 5U, 447 505 lacing metal pieces on, T. J. Haden..... . “7, a6 
Gun barrel @ cogge 447,713 | Scale, drill and tap, B. H Pomeroy. 47 AT! 
Guns, cart dre feed es for aoe, “K. hes Scale. weighing, G. Lundberg...... * 447/81 
Miinecooviteh Kobe. Screen. See Folding screen. Window screen. 
R. E. cree ensnen os screw protector, set, H. B. Walmeley cove 647.742 
Hame Sasponee Wess * Sas . 7. ah om. & a sreebeooneseneesecassansnootns 447,489 
Handle. ve arriage sea 
Hanger. See Pipe Rane. Tobacco hanger. Separator. See Grain separator. 
Book oe Harrow, Pg H. Moo: Bee Sbokrnssceeggsannocessenecsse 447,472 | Sewing machine, M. Gardner . «447,908, 447,307, o01.x3 
i» MEE Dcccccccccseoscensnecooce ester and weed. cutter, bean, W. Carver...... 7,602 | Sewing machine feeding mechaniam, M. Gardner. 447.41 
peck indexed, § Sven oes egeeesecoccesevccece Priel) Harvester. corn, 8. Brooke 47.205 Sewing machine needle guide, G. 8. Hill di 729 
Boot or shoe nailing machine, 8. W. Robinson 447,368 vee corn, & & ——.- ° 7 - spate voller. 4, 4. Serna. dmaeetensente esos eee poe) ef 
rbent, B. H. Day, Jr........ arvester, corn, T. eat carrier, acpnal . se0 4¢ 
Bottle forming — 7 T. . Howe ne tetas wien i, C. D. To Sheet meta!, machine for trimming and compresa- + 
Bottle forming machine, glass, T. tg Howe........ 447,451 | Hasp lock, W. W. Parsell. ing, G. D. Herboidahimer... . ATS 
fraud preventive in capsuled, C. Ches- Hasp lock, A. Clark Shirt and drawers, qombines. 5 ii. Halsend.. . 4708 
WHURE. 0 cccce ccccce cscsccscevcesces vessesseeces Hat conformator and gpoct compresses, 4%. K. Milier ....... =e yy 
Bottl aerated v4 STRUSON SATB | LiF «oon wenn ne ecn rr nrrnnnersnranrenensinssnsenns oulder brace. eyder....... 1. 
Box. “Seo Street washer bo: g 25. To- — Heater. See Kiectric beater. Sad = heater. Shoalder « strap bag or knapsack, combined, 4. T. wae 
bacco eati steam, R. wyer ec ceecee ce 1447 it 
oo Bi Hise machine, J. A. Hall Shovel. See Cultivator sh_vel. 
eosccngsenees pecee Heel trimming mach Show stand, K. Brockmann éupencesosucees GED 
hicle brake. oist, F. BE. Young Shutter bower. T. W. Bartholomew coccvcces GD 
Holder, Bee See Bag holder. ‘Candie Shutter fastener, W. J. Momks...........6....00000e 467,543 
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gor, Be iland, alii ot “a. ; Weiahs... pesitadatiien ie 





Seybuard, transposing, J. M. Gilbert...,c.ccc0000++ AT Oat 


Signal. See Railway signa!. 
Smoke consuming Sppesenes, ¥. 
Smoking pipe. J. Arbti 
nap hook, G. M. Hubbard. 
jolar reflecting camera, R. N. 
lole machine, C. A. Wentworth is 
jole moulding machine, J. W. Richmond... 
Spindle dnving bands, tension regulating device 
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WP, We DUGRBOR. oo cvccsvcg sndsesncsegsoose . Mw 
Spiqniog one twisting machines, washer for. J * oe 
goinning ‘avindie support. 4 AF, “Draper............. * 441.400 
Stables, combined partitioned and box stall! for, 

hs We Bien ontenetenctanneuntinebssmecrcene sno 
Stamps or other articles, boider for postage, B. F. * ses 
PDO ccc. cc cscccccegssecese essecrecces ocee 
Stand. r nee Show stand. Switch stand. 
Staple clinching cosion, ne &. Granich.. . “TA 

ing machi me 4 Lt 4 apsadedieves oo -. 4081 
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Stave bending machine, F_ & J Svennee.. pecanse GN II8SsT oF 
Steam be “ler, c, F. Garland ecccese 447 308 Movertisements. 
Steam engine, Blume & “ow is wy +: Om | s 
Steam engine, compound, J. H ickers o 4 OE te 5 mets @ line. s 
Steamer, dumpling, §. GIDSOM .........cceeere0s 447,678 | Inside pase ench insertion « - - ce re | ec ura 00 s 
Stone planing machine, EB. Smaliwood......... 447 372 | Birek Page. each insertion - - - $1.00 a line. S n ine 
Biop motion mechaniam, W. L. Clouse 47 557 The above are charges per agate line—about eigh 
Stove, droll na, A. J. Doty 447.750 | words per line. This notice Pshows the width of the line, — 2 
tg EAA YH hieid fevice = |e as the one a rate per anasto, i {i t+—-< se Drai dw r Servi 
Stoves, cooking, toasting, and shielding devic = tisemen's at e . He nage an at ce, 

for, L. Smith “ . 447 STS ment, as the letter press. Advertisements must Villages” and Rural Net Rie A, With a" POWER and PUMPING 
Street sweeping machine, A. H. Smith 447.525 | received at publication office as early as Thursday morn- | .onsideration of certain Causes affecting the Healthful- 
Streat washer box, G Aldrich 447.508 | ing to appear in next issue. ness of Dwellings. By b ——" Bayles. Fifth ition. Can be operated with 
Stuffing box for steam hammers, T. H . Mirxii, Jr. ai 41300 | Miustrated. 880 pp.. 8V0...........0ccceceseceveeees GAS or GASOLINE 
sopegen, Smemeeee S Cae The Modern Geometrical Stair Builders’ 
Rerite ~ aah Wen 5 ~ — . 414M USE gga WALL PLASTER | ey Being a Plain, Practica! System of Hand = Send & Cireular and 
Syringe tabe sinker. D. B. Martin rey + It is rd, D and Ade | call “iiustrated fe tteel - Aa , her with sarlaasccmememme 
Syringe, vaginal, L. D. Mel ntosh AW Hard, enee, o y y . — 
" > TR ~ hesive. Does not check or crack. | the use of the most important Principles of Practical ; 
La > >= . — F Wi | — It is impervious to wind, water, | Geometry. By Simon De Graff, Architect. 4to...82.50 National Meter C0 
Tanks or reservoirs, feeder for, W. 8 Grim@th. an, onan : — ) oy be analted is Barns nnd Out-Buildin s. Chapters are devoted, 

7.006, oy among other su 01 aay 

Tanuing process. W. B. Hedges “47007 = — — Ca Ss a of Barns, Grain . House Cattle Barns,Sheep NEW YORK, 
Telephone exchange apparatus, F. G. Beach rr izing, using, and cellina. Barns, Corn Houses, Smoke Houses, Ice Houses, Pig yr 
Telephone «witch system, C. C. Gout “7.458 r mixzing,us Pens, Granaries, ete. There are likewise Chapters upon ' 
Temperature regulator, L. ¥. Easton (r) 11.48 Address ADAMANT MFG. CO. rd’ Houses, Dog Houses, Tool Sheds, Ventilators, ' BOSTON. 
Thiil coupling, W M. Strother 447,439 ® KE. Genesee =t.. F ~~ and Roof LT Ry eg dy ON ENG v ALU ABLE 
Tie. See Kallway tie e . ‘oultry Houses, rm ; aie y 
Time locs. electric, Katser & Ledwith _ Syracuse, N. ¥- | containing in ii $60 illustrations. One 12mo vol., cloth. A Ro NES. — A touching upon the 
Tire tightener, H. Widdows : — | Price, post- hasaied Wiedhdiaianilepachanudencnell $1. Ristory Yo ‘gas motors i anna ead bing in de 
Zobaceo box, J. Lewis - Patent Foot Power. Machine Tall Chimney Construction, in Stone, Brick, tail the “ Simplex” engine invented by the author and 
Tobacco hanger. i. Reich Wrought Iron and Concrete. ous ublished. The best | Mr Malandin. With h 23 figures. Contained in ScirNTIFIC 
Tooi handle fastenina, J. Wems ' Practical Work on the subject. RM M. Bancroft. Past | Aw«KRICAN SUPPLEMENT. Nos. 715 and 716. Price 0 
Fy F. Reichard Complete Outfits. President Civil and Mechanical ineers’ Society. and each. To be had at this office and from all news- 
Poy, J. M. McMaster Att | Wood or Metal workers without steam P. J. croft, Assistant Municipal Surveyor. ok’ i 
FS <4 te a r gente } = power. can successfully compete with BIO. ccccccccqenececoccesess- esevenesegecs concesendaeeens 

~ ~ noe he large shops, by using our New , d Build Peck © < 

oy pi W. W. Browr . 47681 | | 7 The Architects’ a uilders’ Pocket hat 
A NED y PEPE eclienanennees wigs | LABOR SAVING Machinery, lon and Price Beek. Consisting of a short but com- 

Trap. See Mole trap. Stee and most improved tor pi x * prehensive Epitome of Decimals, Duotecimals, ( Geone- 
Trievele, D. L. Kiabr . 47,331 | SOP use, also for Industrial Scho try, and Mensuration; with tables of United States 
frees ook. b Sp Ee | “Seneca Falis Mig: Co: Beamergs Seana aa crests “Gusti of Se win ence 

or shment, W Sutle 447,625 = Pe Stone, Brick, Cement, and Concre uantities o a 
great ie - ~~ aw ae atl 778 0% Water Street, Seneca Falls, N. Y terials in given Sizes and Dimensions of Wood, Brick, Engines and Pumps Combined. 
Tube blanks, apparatus for making, J. Robertson. . and Stone; = co fe ae _— Fd susase See For COAL GAS 
Tubes, machine for cuttir per, U . Salisbury 447 . > ») , ver > : Carpenter's Work an ‘ainting; also rules for computing ; 

Tubing, noe sk for ane 2 mY bertson a STEREC ITY PING , THE PLASTER AND and Valuing Brick and Brick Work, Stone Work, Paint- ae GASOLINE 
Tunnel, H. Moeser * I ~a +4 gy Mae yp — Ad ey FAY ing. 2 ee Ss Indianapori in —— 
drills, process o 4 des fo xk ,T. mould, est alloys of me a pro , v D : 
; wy i ee ‘one davon in “a heat, trimming and mending the plate, ete. A minute | Enlarged, revised, and corrected. 38 p full bound, SCHLEICHER, SCHUMM & co. 
Typewriting machine, J. R. Robinson . tions. A, paper of reat Interest 1 t-, 1_, 5 pocket book form, gilt edges, $:2,00 ; cloth --- 81.50 panaseneuss 
Typewriting machine, C. Spiro . i . : - Civil Architecture : being a complete Theoretical 
Ty pewritina machine, F. EK. Wilder . Thoms as Bolas, 33 ae ENTIFIC = RICAN tte aon System of Building, containing the Funda- : ° 
Vacuum pan J H. Flottmana ; SUPPLEMENTS, 773 oad +9 4. 0 cents eac mental Principles of the Art. By Edward Shaw, Archi- CHICAGO, NEW YORK. | 
vaive pes = aldron si Minssey. 2 tect. To which is o added a Treatise on Gothie Arehiteo- | — Fee MN eer E: — 

alve yh pati ic, , : illoway an eorge M. * 

Valve handle. J. bb W. Hletbinuton. --- The Sebastian-May Co. eq « 2 tare, ete, "By Thomas W, Siloway and Geore 3 <eEOOULS, OVEEL RANE STORES STEEL 
Vaive, safety. |. F. Kearns ; plates finely engraved on copper. Eleventh edition. ran Log Hammers, 
valve, cower Sant & — J 4 Wade 44740 Improved Screw Cutting Ws cacecccpcccccese sed. cvesoesececeoocsseoeencstnsese Printing Dies. Brass Signs, Door 

°, s'@am engine » Ge 1,03 

ie! >, Grewor 712 I The Principles of Ventilation and ae lates and : 

Fobieke aan, S bd tia ik : eh per} Foot & A and their Practical Application. The book is free SHOWS & pemenens 
Vehicle propelling mechaniam, M. A. Libbey...... 447,616 Power \\ j from unnecessary technicalities, A A not papgenee Seneca 8t., Clevelan 
Vehicle, two-wheeled, J. Stan! oxeee 4748 Drill Pr Chucks. Drills, D< with scientific formula. It is a uableto Architects, 
Velocipede, J. A. Holmes 447 542 Mochint jue ~ Fills, Doge, ‘ Physicians, Builders, Poambers, os d those who contem- 
i 1 (i ED .. 3... seasescnce sonnnseedeens “0.4m , ac — ~y ee 7 fom building or remodeling their houses. Langs w+} 
V eloei pede, J. Schindier M7478 - = a - bes a ‘alae cloth. 980006ebGeeSesesevecepoesescotese Oebaeeased 
Verocipede, H. Semple : Mit) | Eee te? Binklend A Building Laws. Law of Building and Buildings, a ENGINES, and BOIL 

, 6. W. McKenzie 447,580 e an VOos ~~ | treatise on the, especially referring to Building Con-| PA RCS ara, rw co 
v nicanizing ap parat us, . H. Stoddard 447,450 SIDNEY, OHIO, » tracts, Leases, Easements, and Liens; containing also . = ° 

agon brake, & W. 'D, Gabbert 447.448 various Forms useful in building operations; a Glossary FARLO 8T., SPRINGFIELD, OHIO, 

Wagon, delivery, Hs. Tuchill $47,440 EVERY USER op BA MACHINERY | of Words and Terms commonly used by Builders and 1100 (On Liberty Street New York City. 
wenet tobaces, M. F.C. O'Brien prs} SHOULD LEARN Artisans, and a Digest. of vi Leading Decisions o on poset eS 

ash boiler, J. F. Rowell! a Building Contracts and Leases in the Unit tes. 

Washing Sashiac. T. 4. Thorp an ow to Use Loose Pulleys. yn Aenean at tt $5.00 Shepard’s New $60 Screw-Cutting Foot Lathe 

afc eCaee epring J aliweder La rt 2 

fate <0 One Peabod 7 J “Het Water Heating an nd Fitting ; or, ro Foot and Power Lathes, Drill 
Wateh, pendar set. K. L. Peabody 447.474 Lay ey my py Buildings by Hot Water. A description of Modern Het § Presses, Sorell Saw Attach- 
oe Seer, SD. Wiliams = t - ress. Water Heating Ap tus, the Methods of their Con- ments, Chucks, Mandrels, Twist 
Water meter recording mechanwm, H. B. Wil- o. 4." Sent free to any add oa 4 % wrinciples involved. With many illus- = Drills, Dogs ieee a 

than VAN DOZEN & TIFT, Cincinnati, Ohio, | f{ruction.and the prinelp * p Does. St 
Water wheel. F. M. Bookwaiter ’ ' . trations, Gingrame. and tables. By Wm. J. Baldwin, M. Lathes on trial. athes on 
Water wheel RE Gras MENTION THIS PAPER. — Am. Soc. C.E. 384 pages and 19] illustrations. New York, | € payment. ‘ 
wa ae. < a on hi Richards We are prepared to buy outright eee ‘Hand Railing by One Plane Met ethod, 3 for Amateurs or Artuens. 
Weigher regulator, grain, ( E | INVENTORS! or manufacture on royalty, in-/ applied to the Drawing of all Face Moulds, and unfold- Address H. I.. SHEPARD, 
Wreigher, reguiator grain, ¥ ventions possessed of utility or novelty. Correspondence | ing the Center Line of Wreaths, giving Length of Balus- | @ 
Weisghing and packing machine, G. D | invited. Our salesmen cover every state and territory im the | ters under all Wreaths. Also designs and plane of the| 6 134 East 2d Stre t. 

* Hoesen 447.38 | Union. The Tuscarora Advertising Co., Coshocton, O, various forms of Stairs. For the use of itects, ir |O Cc incinnatl, 0 le. 
Well, J. 0. Rice 447046 | - Builders, and Carpenters. By James H. Moncton..86.00 
Wott borieg machine. C. F. Whipple 82) DEVELOPMENT OF A ME 3K) 1c C A LN Architecture. Discourses on Architecture. Trans- 

Wigs. See Car wheel. Cog whesi. Fifth wheel. Blast Furnaces. with special reference to large Yields.— | lated from the French of E. Viollet-le-Duc by Benjamin 
Water wheel. By James Gayley. A description of some of the princi- | Bucknall, architect. Ulustrated by 37 steel en at -= 
wungee. G. &. Beth. re 661 288 al blast ym hon A in the United States, showing the | and 20 wood cuts. 2vols................ $1 3.00 
Window screen, Benoit & Pillot 447.458 | anaes ia, design ond, ppnctice Sy menee & hay SX; | Architecture. Palliser's New Cottage Homes and 
Wire rope machine, J. Wilsoo “7.2m os ~ge y cn Bo el . Contained in SCIENTIPIC details, containing nearly 250 new and original d sin e 
Wire stapling machine, H.C. Herr 4742 yy € ths ont No. 776. Price 0 cents. all the_ modern paguler oayien, 2 showing Plans, Eleva- 
Wire tightener, J. N. Parker 447.495 | AMBRICAN su PPLEMENT, NC 2 ~ tions, Perspective Views, and Details of low-priced, me- 
Wrench. See Pipe wrench be we bed at t this offices and from ali newsdealers. dium, and first-class Cotta = Villas, Farm Houses, Driving Plant for Cable Railways. 
Wrench, F. 8. Cook 7,065 Towns, and Country Places, Houses for the p Shore, 
Wrenen, J. H. Stiles oe MIST the South, ete., City Brick Block Houses, Farm Barn 
Wringer. See Clothes wringer. Mop wringer. ete., etc., and 1,500 detail drawings. New yas LEFFEL TURBINE WATER WHEELS. 
= Artistic Hemes. Containing 4 plates of Queen . 
28 ; Anne and Colonial style Villas and Cottages, costing hafting, Pulleys, and Hangers 
DESIGNS yas +y ah x A-Y - and _ —-= Ss & y ° g . 
eber’s chair. Collins , oe subject. ullet, architect. ne large a} 1 tft for Fertilizer Werks 
Berber =. ty ; gy oe 2 85 | by 12 inches) wnat handsomely — in cltoh..$4. $3 Mixere and General Ou 
Can, G. W. Walton 20,562 Blackall’s Builders’ Hardwa A Manual for N. B.—Specia! attention given to Heavy Gearing. 
Cane or umbrella nandie, UH. O. Schmidt. ...20,549 to WM * Architects, Builders, and Building Farstshere. &0 illus- 
Carpet button, stair, Walker & Howard . 5 trations and Figures. Square 8vo. Cloth.......... $5.00 Factlities for the heaviest class of machizery 
Garment protector. Ostergren & Schaap . Builders’ Work and the Building Trades. By 
Handle for forks, spoons, or similar ware, C. E Col. H. C. Seddon, R.E., Examiner in Building Con- ° 
Galt - amaie. With illustrations. This work includes the 0 t 00 e on 0 timore L 
Handle for spoons, etc., H. L. Dole general subjects of Building, Bricklaying, Masons’, Car- - — LU 
Handie for spoons, etc.. W. 8. Durgin 08 penters’, Smiths’, Iron Founders’, and Plumbers’ Work “ 
florse bianket, ( A Turner ws has set the copy for writing ure all treated thoroughly. Glazing, Paper Hanging. and Fa "5 Patent S$ rin Cali ers 
House, exterior of a country, T. Lewis Painting. Inside and Out, are all fully treated. It should y 
Kadiator loop pipe, 2. B - machines for 15 years. have a place in every architect's or builder's library. H Ss 
+ \egmangy gs C.K. Trowbridge ’ 390 pages, 27 engravings. 1886...................... J wit 
Spown, ete. W. B. Durgin It is to-day the ae : catia dnae Price List : asenn® in. + net, n 
ad, . ete., r H. Soar 5S ? Carpentry Made Easy, or the Science and Art of each; 4and 5in. spring nut, $1.25 each 
Type, fout of printing, C. H. Beeler. Jr 20.563 Framing, on anew and improved system, with specific Sin. sprin nut, $1.50, 
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Piles, Awis, and Needles of all kinds, The handle ts of 

mewood, with Lignuamvite Cap, both bighiy | polisbed 

© Jaws and Sleeve are ™ lished and nic plated. 
hey are an useful tools as were ever put on = market 
and wil! never fail to please. Sent, oy mail, on receipt 
ef Ove Dollar. Hardware dealers will furnish them at 
the same Ty 
MILLERS 4s co., 
S Reade St., New Vork. 


BORS 





GVERMAN WHEEL CO., MAKERS, 
CHICOPEE FALLS, MASS. 
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Levels, Traneita, Surveyors 
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eS Cataloune on application. 
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POPE MFC. CO., 7? Franklin Street, BOSTON. 
Branch Houses: Np eming 4 EA 291 Wabash 
Ave., CHICAGO. Factory, RARTFORD, CONN. 


Chicago. 


ILVMBIAS: 


Scientific American. 
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Manufacturers of Mechanical Rubber Goods in the World. 


THE GUTTA PERCHA AND RUBBER MPG. CO. 


Para Building, 35 Warren St., New York. 


san Francisce. 


Pertiand, Oregon. 
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PACKING, BELTING, HOSE, MATS, MATTING, ETC.’ 


The Largest 


Boston. 








tte st GRADE -Oniy, 


CATALOG VE. FREE 





With AUTOMATIC 
CUTTING TABLES 
From 10 to 100,000 


BRICK) &cc: | TILE 
MACHINES) cra y| MACHINES 


Crush Wuore OUTFITS For 
2 ers FACTORIES. 


D FOR ILLUSTRATED CATALOGUE 
THE *FREY, SHECKLER CO. BUCYRUS, 0. 
















COMBINATION MILL 
CRUSHING & GRINDING 


Bones, Shells, Minerals, etc. 
FERTILIZER Mixing 


Complete Outfits Furnished. 


Ze (©. H. Dempwolf & Co. 
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out rel sare” inde loads, 
sel, ie e ec ce 

. W. MOOD 


Machines. 
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Strictly high grade in every particular. 
Bicycle ere | Free. 


Suspension Sadd 


money can buy. Finished in enamel —" nical 


$85 Lovell Diamond Safety $85 


Diamond F Steel Drop Fo Steel Tubing, , Steel Tubing, Adjustable Ball 2 a to all Run- 
ning Parte, ingloking Pedals Finest material 


No better machine made at any price. 
Send siz cents in stamps for our W0- page illustrated catalogue 


Guns, Rifles, Revolvers, Sporting Goods of all kinda, etc. 


JOHN P. LOVELL ARMS CO., 147 Washington Street, BOSTON, MASS. 








oe a ACHINE TOOLS 
Engine Lathes, Planera, Shapers, Tur- 
t Lathes, ete. F9™Send for Catalogue, 
he Hendey Machine Co. Torrington, Conn. 


GRAND PRIZE PARIS EXPOSITION, 1889 


THIN PANEL STOCK 


In Whitewood, Walnut, etc. 


Manufactured by the original ** Systéme Bartiett,”’ 
received the Highest Award and only * * Grand Prise” 

given to this Industry. The only “ Systéme” introduced 
into Burope and America that produces a perfectly 


nd cut board 
HENRY T. BARTLETT, 
CABINET athuce ! MAHOGANY 


sou 


VENEERS, | W MILLS, 


200) i ewis Street, 


New ‘York. 





warded the uracd Prise ai iste Faria Expvusition, 
Cevally STRAICONTW AY 


VALVES 





rated by a Wheel, but 
the Bandy has oa Lave or, and is more com- 
pac ims che aper, and consequently 
te Ry "| his Vaive is especially adapted 
for W pressure steam, gas, olla, etc 
WRITE POR CATALOGUE 


The Lunkenheimer Brass Mfg. Co. 


15-17 EK. Sth St., Cincinnati, O 


THD AMIRICAN BELL TELEPHONE 6. 


95 MILK ST,, BOSTON, MASS. 


This Company owns the , Letters Patent 
granted to Alexander Graham Beil, March 
7th, 1876, No. 174,466, and January 30th, 
1877. No. 186,787 

The transmission of Speech by all known 
forme of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not farnish 
ed by it or its licensees responsible for such 
unlawful use. and ail the consequences 
thereof, and liable to suit therefor 
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Beonomy, Rellabili'y, 


Simplietty, Safety. 


The Motor of 19th Century 


Can be used Any Place, to 


No Gauges! No Engineer! 

feectiy safe Motor for all I, fund 
purposes. (‘ost of operation 

cent an hour to each 

For circulars, etc., address 


Charter Gas Engine Co. 


P. 0. Box M48, 


power. 


IMPROVED 








Sterling, Ili. 











Burnham's New Improved Stendard Turbine 


Vertical or Horizontal. per- 

centage of water used, either with full or part 
wn,and is the simplest constructed and 

Geet antehed wheel in the market. 

order promptly. BURNHAM BRos., YORK, Pa. 
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ESTABLISHED HALF A CENTURY. 


MAREN 
SAFES 


HAVE es cTEN PROVEMENT 
u 
THAT WILL WELL REPAY AN 


INVESTIGATION 


By THOSE WoO. TO SECURE 
THE BEST SAFE 
MARVIN SAFE CO 


NEW YORK, PHILADELPHIA, 
LONDON. ENCLAND. 
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Send for Catalogue. 
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AHL, QUINCY, 1k. 


NEW KODAKS 


“You press the button, 
we do the rest.” 






a INCUBATOR 


Ly Hy 


robert 


Seven New 
Styles and 


ALL LOADED WITH 


Transparent 


For scle by all Photo. Stock Dealers. 
THE EASTMAN COMPANY, 


ROCHESTER, N. Y. 








other 


Sizes 


Films. 





order by M 


WORKING MODELS siti" 


Ravcu, 


to z. FP. Werner's 7&4 Centre Sureet. New York. 
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Address for Pamphiet. 


PRICE $95.00. 


NATIONAL FILTER 
BRIGHT SPARKLING WATER GUARANTEED 


NATIONAL WATER PURIFYING CO., 


145 Broadway or 86 Liberty St., New York. 
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Otis Brothers & Ce., 
38 Park Row, New York 
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New Grade, $100. 
CUSHION TIRES and TANGENT 
SPOKES 

Handsomest an d Best Diamon¢e 

Safety. Send sor Catalogue. 

MANUFACTURERS, 

WM. READ & SONS, 

107 Washington 8t., Boston, Mass. 


THe 


Scientific American 


ESTABLISHED 1846. 
The Most Popular Scientific Paper in the World 


Only $3.00 a Year, Including Postage. Weekly 
52 Numbers a Year. 











This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticultare, Natura! History, 
ete. Complete list of patents each week. 

Terms of Sabscription.—One copy of the SCIEN- 
TIFIC AMERICAN wil! be sent for one year—i2 numbers— 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of three dellars by the 
publishers; six months, $1.50; three months, $1.00. 

Clubs.—Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correetly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make al! orders, drafts, etc., payable to 
MUNN & CO., 361 Broadway, New York, 

—O 
THE 


Scientific American Supplement 


This is a separate and distinct publication from THe 
SCIENTIFIC AMERICAN, but is uniform therewith in size, 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers. 
and accompanied with translated descriptions. THE 
SCIENTIFIC AMERICAN SUPPLEMENT is published week- 
ly, and includes « very wide range of contents. It pre- 
sents the most recent papers by eminent writers in al! 
the principal departments of Science and the Usefu! 
Arts, embracing Biclogy, Geology, Mineralogy, Natural 
History, Geography, Archeology, Astronomy, Chemistry 
Electricity, Light, Heat. Mechanical Engineering, Steam 
and Railway Engineering, Mining, Ship Building, Marine 
Engineering, Photography, Technology, Manufacturing 
Industries, Sanitary Engineering, Agriculture, Horti- 
culture, Domestic Economy, Biography, Medicine, etc. A 
vast amount of fresh and valuable information obtain- 
able in no other publication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
mental | Canada, $5.00 a year; or one copy of the SCLENTIFIC AMER- 
ICAN and one copy of the SUPPLEMENT, both mailed for 
one year for $7.00. Single copies, 10 cents. Address, and 
remit by postal order, express money order, or check, 

MUNN & CO., 361 Broadway, New York. 
Publishers SCIENTIFIC AMERICAN. 


Building Edition, 


THE SCIENTIFIC AMERICAN ARCHITECTS’ AND BUILD- 
ERs’ EDITION is issued monthly. $2.50 a year. Single 
copies, % cents. Forty large quarto pages, equal to 
about two hundred ordinary book forming a 
Jarge and splendid Magazine of ecture, richly 
adorned with elegant plates in colors, and with other fine 
engravings; illustrating the most interesting examp!es 
of modern architectural construction and allied subjects. 
A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very moc- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 
The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any Archi- 
tectural publication in the world. Sold by all newsdea!- 
ers. $2.50a year. Remit to 
MUNN & CO., Publishers, 

361 Broadway, New Verk. 
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